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It points to F reedom of the Skies 


With serene, majestic dignity the monument to Washington points to freedom of 
the skies. That freedom of the skies shall be protected in the future, only by the 
superiority of aircraft. And so we pay tribute to every person and corporation 
engaged in the production of more dependable aircraft and accessories, to speed 
the day of Victory. 


ROMEC PUMP COMPANY e¢ ELYRIA, OHIO, U.S.A. 


Manufacturers of Aircraft Pumps and Accessories 


BUY WAR BONDS 


FIRST IN DEPENDABILITY 
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HOW GOODYEAR AIRCRAFT oat | 
CORPORATION SERVES THE The 


1. By constructing subassemblies 


to manufacturers’ specifications. 


2. By designing parts for all types 
of airplanes. 

a 
3. By re-engineering parts for 
mass production. 
4. By extending our research fa- 

cililies to aid the sol zon ¢ ‘ 
de sien or en gine erin 
5. By buildin 
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agnesium in German Avircraft 


H. W. SCHMIDT 
The Dow Chemical Company 


INTRODUCTION 


NUMBER of German aircraft have 

been shipped to this country for 
examination. A brief illustrated de- 
scription of a Messerschmitt Me 110 
was published in Life magazine.! Some 
of the results of technical examination 
of these aircraft have also been pub- 
lished. An excellent summary of the 
design details of the Messerschmitt 
Me 110 is given in an article by Thomp- 
son? and additional data are published 
in the Canadian literature. A de- 
scription of the power plant is given in a 
paper by Young.‘ 

A discussion of the design features of 
the Jumo 211 engine used on the Junkers 
Ju 88 plane is given in Flight magazine.° 

The Messerschmitt Me 110 is of the 
fighter-light bomber type, while the 
Junkers Ju 88 is a medium-sized dive 
bomber. Both are twin-engined planes. 

The total weight of the Messer- 
schmitt Me 110 was approximately 9,900 
lbs; of this, approximately 300 Ibs. 
were magnesium parts. The magnesium 
propeller reduction gear housing was 
cast on February 5, 1937, and it is 
believed that the plane was assembled 
early in 1938. As it was downed in 
England in the fall of 1940, the service 
life was approximately two and one- 
half years. 

The gross weight of the Junkers Ju 
88 plane was 24,000 lbs. The actual 
weight of magnesium parts on this 
plane totaled about 850 Ibs. of which 
300 Ibs. were on the engines. 

This report is the result of an exam- 

_ination conducted in the laboratories of 

The Dow Chemical Company of mag- 
hesium parts from a Messerschmitt 
Me 110 and a Junkers Ju 88 plane. 

In studying the magnesium parts, all 
were given radiographic examination, 
spectrographie analysis, and metallo- 
graphic study, as well as an examination 
of chemical treatment and paint coating, 
a corrosion study of base material, and 
& mechanical property determination 
where possible. Other details of in- 
terest which illustrate German practice 
were also noted. These will all be dis- 
cussed under the various forms such as 
sand castings, forgings, ete. Not all of 
the parts examined are discussed or 
illustrated in this paper, only those that 
are typical or of particular interest. ” 


Presented at the Materials Session, 
Eleventh Annual Meeting, I.Ae.S., New 
York, January 25-29, 1943. 
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The magnesium alloys used by the 
Germans in these airplanes are shown 
in Table 1, which also gives the nomin::] 
composition, the German designation, 
and the equivalent American alloy. 

The casting alloy Elektron AZG 
used by the Germans corresponds to 
Dowmetal H. The Germans always 
use this alloy in the as-cast condi- 
tion, which is contrary to the usual 
American practice of solution heat- 
treating for greater ductility and tough- 
ness. 

The German sand casting alloys AQ. 
A10, and AZ31 have no American coun- 
terpart. The German literature states 
that alloys A9 and A10 are used in the 
heat-treated state, designated as A9Qv 
and AlOv, or in the heat-treated and 
aged state, designated as AQh and 
Al0Oh. Dowmetal O, R, and FS 
correspond generally in composition 
with the German alloys A9, A10, and 
AZ31, respectively, but are not used as 
sand casting alloys. The German alloy 
AZF is not used in this country. 

It might be well to add a word of ex- 
planation of the German designations 
for heat-treatment. Where only the 
alloy number is given it means the as- 
cast state; thus, A9, AZ91, and AZG 
are all in the as-cast condition. When- 
ever the material is heat-treated the 
designation v is added; thus, AQv, 
Al0v, ete., are heat-treated materials. 


If the alloy is heat-treated and aged the 
designation h is added—thus, AQh, 
A10h, ete. 

The die casting alloy AZ91 is the same 
composition as Dowmetal R. 

In the wrought alloys, the German 
and American materials are substan- 
tially equivalent compositions. 


Sanp CaAstTINGs 


A total of 123 large and small castings 
were examined from both planes. Th« 
distribution of the number of castings 
as to alloy and state is shown in Table 
2, which also shows the number of casi- 


TABLE 1 


Designation and Composition of German Alloys 


Americar 
Equivalent 
Dowmeta: 
Condition Alloy 
Sand cast 
Sand cast 


German 

Designation —Nominal Composition 
Klektron Al, % = Zine, % Mn, % 
AZG 6 ‘ 0.2 
A9 0.2 
0.2 Sand cast and solution heat- 
treated 


AQh 8.i 0.2 Sand cast and 


solution 
heat-treated and aged 
Al0 9. i 0.2 Sand cast 


A10v 0.2 solution 


Sand cast and 
heat-treated 

Sand cast 

Sand cast 

Die cast 


AZ31 0.3 
AZF 0.2 
AZ91 
AZM 
AZ855 
AM503 


Extrusion and forgings 
Forgings 
Extrusion, sheet, and forg- 
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HESE 
compact, lightweight, and tough 
are available in two ratings 
26-volt 


new autot ransformers 


one for 
115-volt 
input, both 400 cycles, single-phase. 


input and one for 


Each provides a 30-volt-ampere out 


put at 3.0/1.5 volts for operation of 


fifty-two 0.19-amp, T-114 bomb indi 
cator lights. Though developed espe 


cially for this application, they are 


"DO THE JOB BETTER BY 


Three-phase to ignition 
single-phase Ballasts for lighting indicators and instruments booster coils 
transformers 


GENERAL @ ELECTRIC 


ENGINEERING 


also adaptabl » other lighting uses. 


Reduction of excessive brilliance in the 


cockpit is made possible by switching 


over to the 1.5-volt tap. This also pre 
vents pren from 


the 


lamp failure 


overvoltage only a few of 
lamps art 

Sturdy construction. Core and coils are 
impregnat 
Glyptal 


unit is 


moisture-resistant, 
ir varnish; the entire 
n-resistant; the ter 
minal boar made of tough, cloth- 


base Text r added strength. 


TRANSFOR 


408- 46-6219 


REVIEW 


JUNE, 


1943 


Operating features. Suitable for 


ation at any altitude up to 60,000 feet; 
operate successfully over a wide rang 
of temperature from —40 F to 140 F; 
conform to general U.S. Ar Air 


Forces specifications. General Electric 
Company, Schenectady, New York. 


*Reg. U.S. Pat. Off. 


KEEP POSTED—Send for your 
copy of “SPECIALTY TRANS- 
FORMERS FOR AIRCRAFT.” 
Keeps you up to date on G-E 
transformers for combet. 
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TABLE 2 


AIRCRAFT 9 


Number of Castings for Each Composition and State 


6 Al, 3 Zn 8! 


AZG AQ 
Plane as-cast as-cast 
Messerschmitt 7 14 
Junkers 25 6 
Total 32 20 
Alloy Al 
AZG Maximum 6.4 
Minimum 5.8 
Average 6.1 
AQ Maximum 8.6 
Minimum 7.9 
Average 8.2 
AQv Maximum 
Minimum 
Average 8.2 
AQh 8.7 
Al0 Maximum 10.5 
Minimum 9.1 
Average 9.7 
AZ31 Maximum 3.3 
Minimum 2.9 
Average 
AZF Maximum 1.4 
Minimum 4.3 
AZ91 Maximum 10.2 
Minimum 8.6 
Average 9.4 


ings on each plane. A casual glance 
at the table, as well as a study of only 
one plane, can lead to quite erroneous 
conclusions. For example, the Messer- 
schmitt castings show that only a few 
are heat-treated, while the Junkers 
castings show that a considerable por- 
tion are heat-treated. The high per- 
centage of castings used in the as-cast 
condition should be noted. 

The chemical composition of the 
castings examined are shown in Table 
3, Only the maximum, minimum, and 
average value for each group is given. 
The major alloying constituents—alu- 
minum, manganese, and zinc—are in 
the normal range for each alloy. In 
some cases the manganese is somewhat 
below the minimum normally used. 
The copper content in some cases ap- 
pears to be excessive; at least, it is 


above normal American practice. The 
nickel content occasionally is high. 


The silicon content is normal for cast- 
ing alloys. 


Alloy AZG 


Since the casting field is quite in- 
Volved it appears best to discuss first 
tach alloy by itself. According to 
German literature Elektron alloy AZG 


Composition and State— 


Al, !/2 Zn——- 9'/> Al, Zn 4 Al, 3 Zn 3 Al, 1 Zn 
A9v AQh Al0v AZF AZ31 
HT HTA as-cast HT HTA as-cast as-cast Total 
5 4 2 2 34 
33 3 20 89 
38 2 t 3 2 22 123 
TABLE 3 
Compositions of Castings 
Corrosion Rate, 
Cu Fe Mn Ni Si Zn Mg./Sq.Cm./Day 
0.32 0.023 0.36 0.003 0.23 3.1 29.0 
0.02 0.003 0.10 <0.001 <0.01 2.3 0.3 
0.12 0.009 0.20 0.0013 0.12 2.7 out 
0.36 0.022 0.41 0.004 0.14 1.0 25.2 
0.07 0.003 0.17 <0.001 0.03 0.35 2.0 
0.15 0.009 0.27 0.0012 0.09 0.61 10.2 
0.10 0.022 0.27 0.002 0.27 1.10 48.6 
0.02 0.001 0.11 0.001 0.03 0.43 0.5 
0.06 0.013 0.19 0.001 0.13 0.55 93:5 
0.06 0.023 0.24 0.001 0.09 0.68 os4 
0.16 0.015 0.32 0.001 0.18 0.75 34.2 
0.04 0.001 0.19 0.001 0.04 0.49 0.4 
0.10 0.007 0.25 0.001 0.11 0.64 15.9 
0.05 0.024 0.35 0.002 0.07 1.10 29:5 
0.01 0.001 0.19 <0.001 <0.01 0.75 0.1 
0.038 0.009 0.27 0.001 0.03 0.89 9.4 
0.24 0.042 0.32 <0.001 0.20 2.9 i 
0.10 0.011 0.27 <0.001 0.13 2.9 0.8 
0.32 0.014 0.35 0.004 0.60 0.84 17.8 
0.08 0.001 0.18 0.001 0.04 0.63 0.8 
0.21 0.005 0.26 0.002 0.20 0.72 5.4 


(6 Al, 3 Zn) is the popular alloy used. 


The American equivalent is Dowmetal 


H. German practice is never to heat- 
treat this alloy. This is contrary to 
American practice where most castings 


ve 
RADIATOR MOUNTING 


COWL FLAP CONTROL 


Fia. 1. 


are heat-treated to get increased duc- 
tility, toughness, and ultimate tensile 
strength and where many, particularly 
engine parts, are heat-treated and aged 
for maximum yield strength and sta- 
bility. 

In the illustrations, for purposes of 
identification, the letter J will indicate 
the part that was from the Junkers and 
the letter M will designate the Messer- 
schmitt. 

Figs. 1 and 2 show eastings of Elek- 
tron AZG (Dowmetal H). All parts 
are in the as-cast condition. 

Fig. 1 shows the upper ring for the 


cowl flap control (J93). This ring 
holds the sprocket mechanism for 
operating the flaps. The radiator 


mounting (J72) is used to mount the 
engine liquid-cooling radiators. Both 
of these are fairly large in size, measur- 
ing about 4 ft. across. 

Fig. 2 shows some miscellaneous cast- 
ings in as-cast AZG. The supercharger 
parts J305, J306, and J314 are of in- 
terest. Note that the housing is cast 
integral with the valve housing. This 
same part on the Messerschmitt was 
cast in two pieces and a heat-treated 
alloy A9v was used for the supercharger 
housing. The valve housing is shown 
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2 (without steering arms) 


or 
(with steering arms) 


Scott STEERABLE AND FULL SWIVEL Na 
‘Sal Whee rbssemblies 


This husky, efficient Scott Assembly (Model CST- 


One of the most extensively used tail wheel assemblies 
on trainers, this Scott development (known as Model 
AST-8) is supplied in a wide range of models, for 
Aeroncas and other planes. Extremely light ir weight, 
yet rugged and dependable. Exclusive dampner feature 
provides a dampening of the swivel action to prevent 
rotation in the air or the swivelling movement on the 
ground. Throughout every detail of construction, this 


Scott Tail Wheel Assembly is matched to the exacting 
demands of the Victory program. 


Tak Whee rbssemblies 


-Ol Attaching Bracket, -03 Attachable Rudder -06 Axle Assembly 
complete with Swiv- Armtocontrol Steer- __97 
el Bearing (s). ing Action. 


01B Swivel Bearing (s) -04 Connectors from .-og 


only. Rudder Arms to Tail Pressed Steel Hubs 

-02 Fork only (without Wheel Assembly. -09 Garlock Grease Seals 
steering arms). -05 Dampner Assembly only. 

-02S8 Fork only(with steer- only. (Wear-Washer -010 6x2.00 Solid (Cushion) 
ing arms Attached). Brazed to the Nut). Tire. 


12) is standard equipment 


PARTS LIST 


Pressed Steel Hub with 
Bearings (without tire). 


Ball Bearings only, for 


on all Piper Cubs and faithfully measures up to Piper performance. Here’s ~® \ uN 


the lightest tail wheel assembly made—long-time dependability is assured 
by individual static-testing of each assembly for shock resistance. Design 
embodies Scott dampening feature, plus all the other Scott structural ad- 
vantages. This Scott contribution to Victory is daily proving its superiority. 


Scott OXYGEN MANIFOLD (M-78) 


AVIATION: 


LANCASTER 


DESIGNERS AND MANUFACTURER 


OF SPECIAL EQUIPMENT FOR THE AIRCRAFT. INDUSTRY 


This development by Scott engi 
neering typifies Scott specializa 
tion in vital aircraft accessories 
Its function, in oxygen system, is 
to direct the flow of oxygen from 


an outside source to service tanks, 


from service tanks to the oxygen 
regulator, or to other equipment 
Prevents loss of total oxyger sup 
ply in event of direct tank hit 
Designed to serve any number of 
tanks either centrally located or 
dispersed throughout the ship 

Note compact construction — 
weight is only 15 ounces. Details 


promptly on request 


Many other Scott 


Scot! BRAKE PRESSURE UNIT 


Now ready for installa- 
tion on PIPER CUBS 
Designed and developed 
for use with hydraulic 
brakes on many types of 
aircraft, this SCOTT 
Brake Pressure Cylinder 
(B-711) is the simplest, 
most positive available 
for light aircraft. Weighs 
only 23 ozs. Can be sup- 
plied on A-1-) priority, 
(or better) with FULL, 
SIMPLE, INSTALLA- 
TION INSTRUCTIONS, showing mounting, under the seat, above 
the floor boards. Pedal location is similar to front brake pedal location 
List price $24.75 per set of 2. Generous discounts to bona fide dealers 


accessories, now in production are of such a nature 


that they cannot be publicized...Scott is ready to study your particu 


lar accessories problem! Your inquiry will receive prompt attention 
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here (M16B) cast of AZG, while the 
butterfly valve was of A9 alloy. The 
camshaft bearing (M11A) is of con- 
siderable interest since the camshaft 
operated directly in this casting. This 
design of bearings was used as the end 
bearings on the camshaft. Typical 
covers (J321-J322) are shown contain- 
ing inserts. The heater control valve 
(J24) is interesting in that the valve 
(J24a) was of Elektron AZG, while the 
end plates (J24b) and (J24c) are of 
Elektron AQ (8'/, Al, '/2 Zn) as-cast. 


One air-frame casting J45 is included. 


GERMAN 


HEATER CONTRO 


BEATER COMTRO, 
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‘mblies Alloys A9 and A10 
Model The alloy that was used for 50 per 
ls, for cent of the castings on both planes Was 
. Elektron A9 (81/2 Al, !/2 Zn). There is 
rs eight, no equivalent casting alloy used in this 
feature country, but a similar composition is 
revent used for extrusions and forgings known . 
on the as Dowmetal O. The German practice. i oe 
n, this according to the literature, is to use this 
ey alloy in the heat-treated or heat-treated 
cacting and aged condition for stressed applica- Fic. 2 
tions. It is interesting to note that in aia 
actual practice many of these castings 


lub with 
Out tire). 


only, for 
lubs 


se Seals 


Cushion) 


were used in the as-cast condition. 
Figs. 3-5 show some of these castings 
which, however, do not appear to come 
in the class of stressed parts. One ex- 
planation is that the foundry that pro- 
duced the parts was equipped to pro- 


A9 alloy are the camshaft support bear- 
ing (M10A and MI10B) also shown in 
Fig. 5. It will be remembered that a 
similar part was shown as one piece in 
Fig. 2 (M114) where the alloy used was 
Elektron AZG. Quite a number were 


Fig. 6 shows several interesting cast- 
ings: the accessory drive housing 
(M15A), the propeller reduction gear 
housing (M21A), and the supercharger 
housing (M16A). The supercharger 
housing in this case is made of Elektron 


duce Elektron A9v castings and, since used for the camshaft support. Note A9v, while the same part on the Junkers 
oJ heat-treatment was not required, it was the serrations on both pieces. These was made of Elektron AZG as-cast (see 


he seat, above 
location 
fide dealers 


omitted. This seems plausible since 
the parts could as well have been made 
of Elektron AZG alloy (6 Al, 3 Zn). 

Fig. 3 shows the oil sump assembly 
MI7A) and the several parts that it in- 
cludes. The sump (M17A) is made of 
AZG alloy, while the other parts are of 
AQ alloy. Parts 17C and 17D were 
cast chilled at the bearing surfaces. 
The cooling water pump shown in the 
assembly is an aluminum casting. 

The fuel pump assembly (M20) and 
parts are shown in Fig. 4. Part M20D 
was of alloy AZG while the balance were 
of alloy AQ. 

The starter assembly (M19) shown 


could be used for alignment or to pre- 
vent fretting. Other applications of 
this idea were used on the Messer- 
schmitt. The oil sump cover (M18A) 
supports the oil strainer in part (M174), 
Fig. 3, and was made of A10 alloy. 

No logical reason can be found for the 
selection of alloys A9 or A10 in the as- 
cast conditions in place of alloy AZG 
other than that suggested above. 

Alloy A9v 

The most important group of castings 
examined were those coming in the class 
of stressed parts. The alloy used was 


Elektron A9v (8'/. Al, 1/2 Zn heat- 


Fig. 2 (J305)). The design is also 
somewhat different. The valve hous- 
ing (M16B) has already been discussed 
as an AZG casting. The impeller is 
aluminum alloy. 

Fig. 7 shows the landing wheels (J110) 
and (M24A), the oleo supporting casting 
(J115), and the trunnion casting (J120). 
These castings are of fairly large size 
and were all heat-treated alloy AQv. 

Fig. 8 shows a group of castings— 
J327, J328, and J330 from the Jumo 
engine—while the balance are Junkers 
air-frame or miscellaneous castings. 
Fig. 9 shows a number of AQv air-frame 


in Fig. 5 was made of several housings— treated). This alloy has increased castings from the Junkers plane. 
MI9A and M19B of alloy Al0—while ductility, toughness, and __ tensile Fig. 10 shows a group of A9v castings 
M19C and M19D were of alloy AQ. 


Two interesting hut small castings of 


strength. Castings of A9v alloy are 
shown in Figs. 6-12. 


Note the 


used as fuel tank supports. 
many different designs. 


Fic. 3 (left). 4 (middle). Fia. 5 (right). 
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iss shortens the task of celestial navigation a ont, 
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dingly precise and re- on these aerial fronts is the Asy 

ng positions from the Compass made by Boes. Because 
the sky with the Astro duty is so vital, because it ften t] 

other celestial navi- single guide to safety cce 
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Is there a dollar in your pocket that should 
be in the fight? Put it in War Bonds today! 
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Fig. 11 shows the rudder track cast- 
ings and Fig. 14 shows several other air- 
fame castings. The aileron counter- 
balance assembly and parts are shown 
inthe upper left of Fig. 12. The spider 
(J52) is a forging, while the other two 
parts (J50 and J51) are AQv castings. 
The bell crank (J102), the bracket 
(J103), and the dive brake (J54) are 
castings. The only applic ition of 
a heat-treated and aged casting found 
on the planes is shown in Fig. 12. The 
pilot seat base (J35) was made of AQh. 
It is not known what prompted the 
lection of an aged alloy for this ap- 
plication. 


Alloy A231 

A considerable number of castings 
were found of Elektron alloy AZ31 
(8Al,1 Zn). A group of these castings 
are shown in Figs. 13-15. This alloy is 
hot normally used in this country for 
castings. The American equivalent 


Fic. 6 (left). Fic. 7 (middle). 


Fic. 9 (left). 10 (middle). 


Fic. 13 (left). 


GERMAN 


FUEL TANK BRACKETS 


composition is Dowmetal FS, which is 
used for extrusions and sheet. The 
eastings observed were usually of small 
size and simple design, although a few 


Fic. 12. 


parts were rather complicated and of 
fair size. In general, this alloy has 
lower mechanical properties and poor 
foundry characteristics but has a de- 


Fic. 14 (middle). 


Fic. 8 (right). 


Fic. 11 (right). 
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Fic. 15 (right). 


AIRCRAFT 13 


RUDDER TRACK CASTINGS 


creased tendency to micro shrinkage 
with the result of better pressure tight- 
ness. It was probably with this quality 
in mind that the alloy was selected. 


Alloy AFZ 


Only two castings were found of 
Elektron alloy AZF and one of these is 
shown in Fig. 16. This is the leading 
edge of the fin (M23A). The other 
application is the pilot seat pedestal 
(M57D) Fig. 26. There is no equiva- 
lent American alloy being cast at the 
present time. The alloy is not heat- 
treated. 


Soundness 


Radiographic examination of the 
castings showed the quality to be 
generally good. Some castings, how- 
ever, did show an excessive amount of 
microporosity. A varying degree of 
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OW TO FOOL 


THE GREMLINS! 


Scout Bomber designed for 
aircraft carrier operation. 


Official t 


Use American Brakeblok 


Brake 


For many years Brakeblok has en- 
joyed a position of leadership in the 
manufacture of brake linings. Because 
of this specialization, materials were 
developed to meet the needs of the 
aircraft industry. 

The high speeds of take-off and 
landing, the tremendous weights and 
the varying conditions under which 
planes operate in global warfare, offer 


Lining 
a challenge to the ingenuity of our 
research division. 

American Brakeblok is cooperating 
with brake specialists in the solution 
of problems confronting the industry. 

If you have a frictional brake prob- 
lem where unusual linings may be 
needed, our engineers will welcome 
the opportunity to work with you. 
Address your inquiry to . 


American Brakeblok Division, Detroit, Michigan 
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Fo. 16. M23A. 


Leading edge of fin. 


orosity was observed for the different 
lloys, Elektron AZG _ showing the 
geater amount; A9 and A10, a lesser 
mount; and AZ31, the least. This 
in accordance with published 
lata. 
A study of a number of castings 
howed that attention was paid to 
vetting the critical or stressed areas in 
stings sound. This can only be 
complished by close cooperation be- 
tween designer and foundryman. In 
the landing wheels (J110 and M24A, 
fig. 7) the tire flanges were sound while 
ome of the ribs showed slight porosity. 
The porosity in areas to be machined 
yas also carefully controlled. 
The surface of the castings was, in 
general, inferior to the surface of 
\merican castings. 


CaAsTINGs 


The alloy used by the Germans for 
ie castings (AZ91) is equivalent to the 
Dowmetal R. A group of die castings 
sshown in Fig. 17. 

The composition of the die castings is 
town in Table 3. The alloying ele- 
ents—aluminum, manganese, and 
unc—are normal for this alloy. Copper 
ad nickel in some cases were high ac- 
nding to American standards. 
Radiographic examination of the die 
astings revealed that they were quite 
“ound and, in general, less porosity was 
served than in similar American die 
stings. On the other hand, the sur- 
laee appearance of the German die 
stings was inferior to American stand- 
tds. Several of the die casting would 
e rejected by American inspectors. 


GERMAN 
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TABLE 4 


Ultimate Yield 
Strength, Strength, 
Alloy Lbs. /Sq.In. Lbs. /Sq.In. 


AZG 22,500 13,800 
AQ 21,200 15,700 
AQv 28,000 14,100 
AQh 26,100 18,300 
AZ31 24,600 9,900 
AZF 15,300 


9,300 


CORROSION 


Practically no corrosion was observed 
on the parts from the Messerschmitt 
plane. In the case of the Junkers plane 
practically no corrosion was observed on 
the engine parts. In the case of the 
air-frame castings on the Junkers plane, 
some slight corrosion was noted. This 
was observed on areas either with no 
protection or where the protection was 
poor. 

The basic corrosion resistance of the 
parts examined was determined by test- 
ing ground specimens in 3 per cent 
NaCl solution using the alternate im- 
mersion method. The time of testing 
varied from one to four weeks depending 
on the resistance of the 
men, 

Table 3 gives the basic corrosion re- 
sistance of the metal in the various 
parts expressed as a corrosion rate in 
milligrams per square centimeter per 
day. 

These corrosion rates are what would 
be normally expected from the analysis 
of the metal, since the basic corrosion 
rate is determined mainly by the com- 
position. The basie corrosion behavior 
can be materially improved by a con- 
trol of the impurities to established 
minimums. 

In spite of the fact that the basic 
corrosion resistance was not good the 
parts showed a good service record for 
the conditions of use. 

Some galvanic corrosion due to con- 
tact with dissimilar metals was ob- 
served on the Junkers air-frame cast- 
ings. This, however, was not severe 
and was probably due to the poor pro- 
tection afforded. 

It can be said that no serious corro- 
sion was observed on any of the mag- 
nesium castings examined. 


speci- 


SURFACE TREATMENT 


Only one chemical treatment was 
used by the Germans. This treatment 
corresponds to the Chrome-Pickle used 
in this country and was usually applied 
before machining. Some of the parts, 
however, were treated after machin- 


ing. 


Elongation, 


Average Mechanical Properties of Castings 


Compression 
Yield Brinell 


Strength, Hardness 


% in 2 In. Lbs. /Sq.In. Number 
2.0 13,700 50.2 
2.0 53.9 
5.5 52.6 
1.0 did 67.6 
6.7 9,500 42.0 
1.0 11.0 


PAINTING 


The paint coatings used on the parts 
varied over a wide latitude. On the 
Messerschmitt castings at least five 
different kinds of primers were used. 
In the case of the Junkers air-frame 
castings more uniformity in the primer 
was observed. The primer, in _ this 
case, was believed to contain chrome 
oxide as the inhibiting agent, with the 
possible addition of some zine yellow. 

In general, the paint adhesion was 
poor. Many cases were observed where 
apparently the paint was not oil re- 
sistant, with the result of poor adhesion. 
The coatings usually were quite brittle. 
It can be concluded that the painting 
practice of the Germans is below ac- 
ceptable American standards, 


METALLOGRAPHY 


The microstructures of the castings 
were normal, with grain size about the 
same as observed in American practice. 
The heat-treatment was usually good 
as indicated by solution of the mag- 
nesium-aluminum compound. Some 
castings showed the presence of com- 
pound, but this was usually not exces- 
sive. A considerable number of cast- 
ings exhibited burning during heat- 
treatment. This is reflected in re- 
duced mechanical properties and is evi- 
dence of poor heat-treating practice. 


PROPERTIES 


Mechanical properties were deter- 
mined on the castings where it was 
possible to machine test bars. The 
average results obtained are shown in 
Table 4. The average values given in 
the table are below minimum values 
for separately cast test bars as pub- 
lished in German literature. The mini- 
mum values for mechanical properties 
of bars cut from castings are 75 per 
cent of the values for separately cast 
bars. 


WrovuGur Propucts 
Some interesting applications of 
wrought magnesium alloys were found 
in these planes. For greater clarity, 
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Alloy 
AM503 
AZM 
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Forgings 

Maximum 
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Forgings 
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Average 
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Average 
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Plate 
extrusion Maximum 
Minimum 
Average 
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Minimum 


extrusion 


Average 


be 


sheet 


these will 
forging, 


discussed separately as 
and plate, extru- 
sions. 

The chemical composition of the 
wrought alloys used are shown in Table 
5. The major alloying constituents 
aluminum, manganese, and zine—are 
in the normal range for each alloy. In 
general, the copper content is held to 
low limits. The nickel and iron con- 
tent is not controlled to low limits as 
is American practice. 


Forgings 


The forging art has been developed 
to a high degree in Germany as evi- 


denced by the parts examined. The 
applications of forgings are shown in 
Figs. 18-21. Three alloys were used: 
Elektron AZM, AZ855, and AM503 
corresponding with Dowmetals J, O, 
and M, respectively. The first two 
alloys are used for press forging while 
AM503 is used for hammer forgings. 
Fig. 18 shows the engine mount parts 
(M13) used on the Messerschmitt. 
The engine mount (MI3A) is a large 
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0.007 
0.026 
0.005 
0.011 
0.016 
0.001 
0.011 
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contrasts. Elektron AZ855_ cor 
responding closely to Dowmetal O was 
used for the engine mount, while the 
engine mount strut (M13B) was made 
of Elektron AZM alloy, which corre 
sponds to the Dowmetal J. The other 
parts shown are M13C-AZ855, M14A- 
AZ855, and M14B-AZM._ Part M14D 
was a casting of Elektron A9v 

A variety of forgings is shown in Fig. 
21. Here again the size is not ade 
quately illustrated, since the Junkers 
engine bearer (J84, Fig. 19) is almost 6 
ft. long. All forgings shown are AZM 
alloy. The balance of the forgings are 
typical control parts. The bell crank 
bracket (J101) is an A9v casting 

The Junkers dive brakes (J74) and 
(J75) are shown in Fig. 20. These were 
also made of alloy AZM. Two designs 
were used on the plane as show! 

Fig. 21 
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LIKE A DEADLY BIRD OF PREY, a 
Navy SBD screams out of space 
and hurls its 500-lb. egg on a 
victim below. Scratch another 


Jap! 


That story was written in the 
Coral Sea...inthe Gilberts... 
at Midway. This one carrier- 


based dive bomber, known as 
the ‘““Dauntless,”’ has been cred- 
ited with sinking more combat- 
ant tonnage than any other 
plane in the Pacific. No wonder 
the Army adopted it too, call- 
ing it the A-24. 


The BF Goodrich Airplane of the morith 


DOUGLAS DAUNTLESS 


This month B. F. Goodrich, 
makers of Silvertown Tires, De- 
Icers, Bullet-Sealing Fuel Cells, 
and many other aviation prod- 
ucts salutes the Douglas Daunt- 
less—a great plane with a glori- 
ous fighting record! 
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SO OUR FLIERS WILL NOT 
GO DOWN IN FLAMES 


O WONDER his mechanic whistled 
N when he saw the fighter’s wings. 
They looked like lacework. Neat rows 
of bullet holes crossed and quartered 
along them, stitched by a Zero’s gunfire. 
Yet the pilot just hopped out, grinned, 
and went below to file his report— 

. one sure, two possibles.” 

The “one sure” had vanished in a 
sheet of flame after one burst. The “two 
possibles” had glided down on the sea 
after the last drop of fuel had run out 
through their riddled wings. 


Chalk up one more lopsided Amer- 
ican victory. And chalk up one more 
valuable American pilot and plane saved 
by bullet-sealing fuel cells. The Zeros 
didn't have them. His American plane did. Without 
them, he might have been a “flamer” too... he surely 
would have been forced down out of the fight. Instead, 
he was telling his fellow pilots how a Zero disinte- 
grates when a burst strikes home, and three Japs 
were wherever Japs go after dying for the Emperor. 
Right here is where morale is born and nourished 
,.. in incidents just like this one. These pilots don't 
take off haunted by that nightmare of flaming death 
which haunts the mind of every Jap pilot. Our men 
know their planes are built to take it as well as dish it 
out. They know their fuel tanks can be pierced by 
30s, 50s, incendiaries, and cannon shells and still 
hold the gas to bring them home. Yes, bullet-sealing 
fuel cells mean peace of mind. They're one of the big- 
gest reasons why our fliers dive in against terrific odds 


MAKERS OF B.F. GOODRICH TIRES AND OVER 80 RUBBER 


without flinching .. . and come home to tell the tale. 


B. F. Goodrich makes many of the bullet-sealing 
fuel cells used in our warplanes. We have pioneered 
many of the developments in fuel-cell construction 
that have given our fliers an all-important edge on 
the Jap... developments that are helping to keep our 
fliers’ morale highest in the world! 


A FEW B. F. GOODRICH DEVELOPMENTS 
IN FUEL CELL CONSTRUCTION 


Developed leak-proof tank insert... Produced first cells 
for 4-motor bombers . . . Developed synthetic rubber 
molded connections... Applied Seal-o-matic principle 
of sealing... Developed effective adhesives for use im 
fuel-cell constructions. 
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>We] Why our planes can be shot through the heart 


_ WO STILL KEEP ON FIGHTING / 


A FEW BASIC PRINCIPLES will 
show how a bullet-sealing fuel cell 
functions. At the left is an actual 
fuel cell—one of the types used in 
our planes today. At right is a cross- 
section schematic sketch to show 
the main elements. (A) is the pro- 
tective outer covering; (B) is atacky, 
elastic material which actually does 
the sealing; (C) is the innerliner, 
which is resistant to gasoline and 
aromatic fuels, and prevents fuel 

from coming in contact with the 

sealant. 


WHEN A BULLET strikes a fuel 
cell it passes through wall, as 
shown at left. The sealant—a 
highly elastic, tacky material—is 
pushed aside by the bullet. After 
the bullet passes through, the lips 
of the wound come back in con- 
tact by elastic retraction and stick 

together due to tack. If a perfect 

seal does not result immediately, 
fuel seeping in causes the sealant 
to swell and completes the seal. 

B. F. Goodrich was foremost in 

the development of this sealing 

method (called the Seal-o-matic 
principle)—now accepted as the 
most satisfactory. 
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lye on 
“ep our THE. TERRIFIC FORCE 
exerted on a fuel cell when 
a .50-calibre machine gun 
bullet strikes is demon- 
TS strated in this unusual pho- 
tograph taken during firing 
tests. A bucket placed over 
st cells the open filling vent was 
é lifted to a height of 20 ft. 
rubber on a solid column of gaso- 
inciple line. B. F. Goodrich fuel 
use in cells can be subjected to 


the force of many such hits 
without leaking. 
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PRIVATE GEORGIE GREMLIN FLUNKED fT 


CAN YOU SCORE 100%? 


There are ten true statements below on recommended 
maintenance procedure. Each statement is followed by 
three reasons why (a, b, c). Only one reason in each 
group is correct. Can you pick all ten correct ones? 


1, Cells should be at least 50° F. before removal is 
attempted because... 

a. Cells “freeze” to plane at lower temperatures. 

b. “Vapor locks’ develop at lower temperatures. 

c. Synthetic rubber may crack if severely dis- 
torted at lower temperatures. 


2. Aman must always be stationed outside when- 
ever another man is working inside a large fuel 
cell... 

a. To watch out for spies. 


b. To be ready to remove inside § 
worker in case of emergency. 


c. To give inside man friendly 
advice. 


3. 


If gasoline has penetrated large area in sealing 
material, this area should be removed before re- 
pair because... 


a. Gasoline will remain in sealant and may even- 
tually injure cell beyond repair. 

b. Gasoline -saturated sealant harbors gremlins. 

c. If not removed, spontaneous combustion may 
cause explosion. 


4, Patching should always be done in a dry place 
because... 

a. Moist air causes fire damp. 

b. Dampness or moisture makes good adhesion 
difficult. 

c. Moisture rots sealant. 


5. During drying process, puncture should be pried 
apart to... 


a. Allow fuel in sealant to evaporate and prevent 
harmful absorption. 

b. Discover hidden bullet fragments. 

c. Find “true center” of puncture. 


6, Cements should always be prepared immediately 
before using because .. . 

a. Cement loses proper consistency rapidly due to 
vaporization of solvent. 


This is one of a series of maintenance qu 
for ground crew trainees of the U. S. Army 
Technical Training Command. It is our hope 
series will help all maintenance men get 
vice, safety, and efficiency from military 
civilian aviation equipment. 
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b. You need different types of cement at certain 
hours of the day. 


c. Cement absorbs moisture from the air. 


7, When making a repair, fuel cell should be buffed 
thoroughly because... | 

a. Buffing warms up the surface. 

b. Buffing smooths the surface. 


c. Good adhesion cannot be obtained without 
buffing. 


8, All buffed surfaces should be lightly washed with 
solvent because... 

a. It loosens up the cell wall. 

b. Small particles left by emery cloth would pre- 
vent proper adhesion of patch. 

c. It primes the sealant. 


9, Vapors of cements and solvents should not be 
allowed to accumulate in cell undergoing repair 
because... 


a. Vapors are highly inflammable 
and might cause an explosion. 
b. Vapors may damage cell interior. ¢ 


c. Vapors cause patch failure. 4} 


10, Cells with interior repairs should be dried for 24 
hours at 100° F. before fueling because... 
a. This keeps water out of gasoline. 
b. Cements need this thorough drying to prevent 
repair failure. 
c. This preserves fuel’s octane rating. 


WHAT IS YOUR SCORE? 
Each correct answer counts 10. 1-c, 2-b, 


4-b, 5-a, 6-a, 7-c, 8+b, 9-a, 10-b 
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TABLE 6 
Average Mechanical Properties of Forgings 
Ultimate Yield Elongation, Ultimate Yield Brinell Shear 
Strength, Strength, % in Strength, Strength, Hardness Strength, 
Name Alloy Lbs./Sq.In. Lbs./Sq.In. 2 In. Lbs./Sq.In. Lbs./Sq.In. Number Lbs./Sq.In. 
Engine bearer AZ855 45,500 29,700 12.5 60,000 19,500 
Engine mount strut AZM 41,300 26,500 9.5 58,300 18,000 
Supercharger impeller AZM 47,700 33,200 5 20,100 
Engine bearer AZM 47,000 33, 100 : 60,500 23,500 
Dive brake AZM 47,600 32,600 4. 61,500 21,800 
Cowl flap AM503 29,100 16,000 


TABLE 7 


Average Mechanical Properties of Extrusions 


~ Tension - Compression———~ 

Ultimate Yield Elongation, Ultimate Yield Brinell 
Part Strength, Strength, bi Strength, Strength, Hardness 
No. Name Alloy Lbs./Sq.In. Lbs. /Sq.In. 2 In. Lbs./Sq.In. Lbs./Sq.In. Number 
J92 Bomb rack side channel AZM 46,000 35,000 3. 62,100 22,500 57.2 
J90 Bomb rack spacer block AZM 34,100 11,600 ; 49.5 
J69 Nose frame AM503 42,700 28,400 j 


through a lug illustrates the good forg- 
ing art of the Germans. 

The supercharger impeller J307 is an 
wusual forging. This part was made 
by forging an extrusion and finishing 
by machining. 

All of the forgings examined illustrate 
the good practice of the Germans. In ' 
many cases it was extremely difficult to 
develop the flow lines by etching be- 
cause of the almost complete homog- 
enization of the structure. The flow 

The mechanical properties of the 
forgings are shown in Table 6. Nor- Fig. 22 (left). Fic. 23 (right). 
mally, the properties of AZ855 will be 
somewhat superior to alloy AZM. The TABLE 8 
latter alloy, however, is somewhat-more 
easily forged. The properties of the — 
forging will be dependent on working Ultimate Yield Elongation, 
conditions such as temperature, amount Strength, Strength, % in Thick- 
of reduction, ete. Name Number Lbs./Sq.In. —Lbs./Sq.In. 2 In. ness 
Gunner’s seat M57A 31,500 16,200 7 0.041 
Inspection door M56 32,100 18,000 i 0.039 

Few extrusions were found on the Wing fairing M54A 31,700 18,000 3. 0.038 
planes. An unusual application of ex- Switch box M53 30,409 16,100 ). 0.038 
Tusion is shown in Fig. 22. This is the Cable shield M52 31,900 19,200 0.038 
Junkers nose frame (J69). The strue- Engine cowl fairing J70 31,300 14,000 
lire was fabricated by gas welding ex- Bomb rack fairing J94 30,200 13,700 
tusions of alloy AM503, which corre- 
ponds to Dowmetal M. The macro- 

aphs show two welds, one of which 
has an insert adjacent. The structure 
was fabricated of AM503 because of its 
good gas welding characteristics. Table 
i gives the mechanical properties of the 
extrusions. 

Several small bushings that were 
Machined from AM503 extrusions are 
shown in Fig. 23. The side members 
of the bomb rack (J91 and J92) and the 
spacer block were made of Elek- 

on AZM, which corresponds to Dow- 

Continued on page 145) Fia, 24 (left). Fic. 25 (right). 


Averaze Mechanical Properties of Elektron AM503 Sheet 


trusions 
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No. 
M13A 
M13B 
J307 
J84 
J74 
J27 
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When you build your product of N-A-X HIGH TENSILE 
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today in speeding our war effort. = 
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production problem today. Its high ultimate strength, GREAT LAKES STEEL CORPORATION 

high yield point, unusual ductility, easy weldability, Detroit, Michigan 
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erspective Illustration as Applied to 


Design and Production 


ARTHUR M. FITZPATRICK* 
Consolidated Vultee Aircraft Corporation 


SUMMARY 


The present use of perspective illustra- 
tion for supplementing and, in many cases, 
replacing conventional engineering drawing 
is described. The advantages to be ob- 
tained by use of such illustrations in all 
phases of aeronautical engineering, from 
the research, design, and development 
stages through production engineering, 
are discussed. Also discussed are the 
ways in which perspective illustration 
may prove of value in tool and fixture de- 
signing and, under the name of Produc- 
tion Illustration, the varied uses to which 
it may be put in the shop over and above 
the normal amount of engineering draw- 
ings. The personnel requirements for 
such work and the steps being taken to 
provide specialists in this field are de- 
scribed. A conclusion is reached re- 
garding the effect of the introduction of 
perspective illustration in the technical 
field upon the procedures and practices 
of conveying scientific and engineering 
information, and an estimate is made re- 
garding the extent to which this type of 
engineering drawing may establish itself 
in the technical and industrial world. 


INTRODUCTION 


. ENTRY of the United States 
into the War brought an ever in- 
creasing demand for the designing and 
producing of new aircraft. Of primary 
importance in fulfilling this demand 
is the rapid dissemination of technical 
information not only from production 
engineers to the semiskilled or unskilled 
personnel in the factories but from engi- 
neers and technicians to others in the 
profession and between companies con- 
fronted by similar problems. 

Under the impetus of this demand, 
perspective engineering — illustrations 


Presented at the Aircraft Production 
Session, Eleventh Annual Meeting, 
L.AeS., New York, January 25-29, 1943. 

‘Director of Production Illustration 
and Perspective Engineering Drawing, 
Stinson Aircraft Division. 


emerged from comparative obscurity to 
a position of constantly increasing im- 
portance in the field of aeronautical 
engineering. Thanks to the fact that a 
picture is worth many words, the valu- 
able time already saved by the substi- 
tution of one perspective sketch for 
pages of written words or the often- 
times complicated conventional engi- 
neering drawing has been multiplied 
many times, both in the preparation of 
the material and in interpreting and 
absorbing the desired information. In 
spite of, or even possibly because of, 
the rapid growth of the use of perspec- 
tive illustration, its many uses are not 
generally understood by all persons or 
firms who might benefit by it. The 
following description of some of the 
various ways in which it may be used 
to advantage may serve to acquaint 
those not yet familar with it and to 
point out further uses to those who have 
utilized perspective illustrations to some 
extent. 


APPLICATIONS IN RESEARCH DESIGN 
AND DEVELOPMENT 


The role that perspective drawings 
fulfill in the earliest design stages has 
generally been overlooked in favor of 
its more publicized part in helping to 
speed production in the industry’s 
manufacturing plants. However, the 
importance of getting a new airplane 
out of the idea stage, onto the drawing 
boards, and into the air cannot be rele- 
gated to a place of secondary considera- 
tion. 

Perspective drawings enter this phase 
of engineering at the beginning —around 
the design conference table. Here an 
idea may be placed on paper in the 
space of a few minutes in a form that 
may be readily understood by all. 
This facilitates discussion of the design 
problem, particularly where the confer- 
ence includes members of functions and 
departments of the company other than 
engineering. Fig. 1 is an example of a 
preliminary design sketch showing a 
suggested method of accomplishing an 
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Aircraft. 


antivibration mount between the fuse- 
lage structure and removable cowling. 
This sketch was prepared by an engi- 
neering illustrator working in collabora- 
tion with the designing engineer. The 
information from which this sketch was 
made consisted mainly of verbal descrip- 
tion supplemented by the designer’s 
own rough drawing. 

As the design of the new airplane 
progresses, the graphic record in per- 
spective plays an increasingly impor- 
tant part. By keeping a large cutaway 
perspective drawing of the design up 
to date, the work of the various groups 
is. more closely coordinated. When 
using such a master perspective layout, 
many mistakes and difficulties become 
apparent at a time when making the 
required revisions in the design is a 
comparatively simple matter; whereas, 
were they to go unnoticed until a much 
later date, the subsequent changes and 
redesigning would mean a major delay. 


Replacing the Engineering Drawing 


The preceding description has dealt 
with perspective drawings as material 
of a supplementary nature rather than 
with the use of perspective for actually 
replacing the conventional engineering 
drawing. It has been satisfactorily 
demonstrated that it is not only pos- 
sible to design a great many of the 
various components of an airplane in 
perspective but that it is faster and has, 
in several instances known to the author, 
proved to be more accurate. In orfe 
of these instances the complete electrical 
wiring system. for an airplane was de- 
signed and laid out in the conventional 
manner—that is, in three flat views. 


= 
| 


24 AERONAUTICAL .ENGINEERING REVIEW—JUNE, 19438 
“This baby gets us off 
- measure of their safety from inadvertent stalls. 
to a FLYING START! The tell-tale dial of the air speed indicator 


gives a sure w arning. This versatile instru 


LEDGLING PILOTS are early taught chat the 
speed of the air flowing over their w; 


—not the plane’s speed over the ground—is the 


ment accompanies a pilot through t his 


career, “nursing” him through early tra 
guarding him in battle tactics, helpin 
navigation problems when there are 
stars nor landmarks to steer by. It is an instru- 
ment worthy of all the skill its maker 
into it... the kind of skill which goes into 
all Kollsman aircraft instruments, long sup 


slied to military and civil aviation. 


bey j m, instruments will play 
in expanding their scope and usefulnes 
anything we know today, Kollsman enginees 
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PERSPECTIVE 


When an attempt was made to transfer 
this information to a perspective instal- 
lation drawing for the shop, it was dis- 
covered almost immediately that the 
original design was poorly conceived, 
being practically impossible to execute 
according to the layout. The poor 
design was due to the inherent limita- 
tions of the conventional orthographic 
drawing, which is difficult to use as a 
medium of visualization since it pre- 
sents a picture the eye rarely sees. The 
final solution of the design was accom- 
plished by working over a master per- 
spective layout that presented a clear 
picture of the entire problem as it 
would normally appear to the eye when 
complete. The new design was done 
in an extremely short time compared to 
that spent on the original concep 
tion. 


Perspective Sketches 


The culmination of experimental de- 
sign, the building of the prototype, 
can be greatly aided by the use of per- 
spective sketches. These drawings (a 
large proportion of which are the origitial 
design sketches), by the simple expedi- 
ent of adding the necessary dimensions 
and shop notes, become the actual work- 
ing drawings for use in the experimental 
laboratory or shop. Fig. 2 illustrates 
the type of sketch, made during the de- 
sign stage, which may be utilized by the 
experimental shop in making a mock-up 
or in the actual building of the proto- 
type. This particular sketch was made 
during the designing of an airplane 
heating system, and the necessary in- 
formation required to make a wooden 
mock-up for trial installation in the air- 
plane was furnished in the quickest 
and clearest manner possible. 

It is in this phase that the effect of 
conveying engineering information by 
perspective illustrations becomes ap- 
parent in the job of producing a finished 
article. In spite of the fact that the 
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Fic. 1. Sketch showing method of pre- 
senting a proposed suggestion in the pre- 
liminary design stage. 


men engaged in such work are usually 
those of the highest caliber and the 
most experience, a considerable time- 
saving is accomplished when _ these 
drawings are used in the shop. 


PERSPECTIVE APPLIED TO PRODUCTION 
ENGINEERING 


In the transition from experimental 
to production engineering, the existing 
perspective drawings done in the design 
stage are of great value in enabling the 
production group to become familiar 


with the new project. In the produc-’ 


tion engineering procedure now being 
followed by some companies, the in- 
formation provided by the designers in 
the form of perspectives and original 
layouts is used in making the production 
layouts. This is done only to the point 
where the project engineer is satisfied 
with the practicability of the design and 
is then transferred to full-size layout 
form on metal and completed by this 
lofting process. The layout on metal 
then becomes the master guide to which 
all subsequent production designs are 
checked. Once an accurate and _per- 
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Fic. 2. A perspective sketch to be used 
as a working drawing in the experimental 
shop. 


manent layout is obtained, it is pos- 
sible to make the production drawings 
in perspective as long as the indicated 
dimensions check with the master lay- 
out on metal. This holds true for all 
the various types of drawings required: 
installations, assemblies, subassemblies, 
and even details for the fabrication of 
parts. As was shown in Fig. 2, it is pos- 
sible to supply all of the necessary di- 
mensions, tolerances, angles, radiuses, 
etc., and any other information re- 
quired for the proper fabrication of the 
part. It should be understood that 
it is not always necessary to furnish 
the shop with a mechanical drawing 
made accurately to scale. Any conten- 
tion that this is not the case is disputed 
by the almost universal admonition: 
“Do not scale print.” 


Normal Usage 


Under normal circumstances it is 
possible to make almost 100 per cent of 
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Fic. 3. Drawing showing the method of 
presenting an exploded view of an as- 
sembly or installation. 


the installation, assembly, and sub- 
assembly drawings in perspective, as 
well as at least 50 per cent of the detail 
parts. 


As examples of the advantages to 
be had in utilizing such a high péer- 
centage of perspective drawings, the 
following cases, observed by the author, 
will serve as illustrations: 


In the making of assembly drawings 
for engine cowling panels, it was found 
that after doing the side and bottom 
cowl panel drawings in the conventional 
manner a saving of 75 hours of engi- 
neering time over either of the previous 
two drawings was realized when the top 
cowl panel was done in perspective. 
It is interesting to note that the member 
of the perspective group who made the 
drawing was a girl, a former commercial 
artist with two months’ experience in 


this field. 


The second example is the compari- 
son of the two days required by an ex- 
perienced draftsman to draw a control 
column boot assembly to the one day 
required to do two like drawings of 
similar boots by » member of the per- 
spective group. 


Fig. 3 shows an example of the type 
of drawing that may be used in produc- 
tion engineering illustration. This 
drawing shows the position and _ se- 
quence of assembling and installing a 
landing light. Because of wartime re- 
strictions, all part numbers and written 
information have been deleted, since 
such information pertains to military 
aircraft currently in production. In its 
original form, however, this drawing 
shows all the necessary information as 
to the location of the assembly, plus 
the attaching bolts, nuts, etc., requited 
for completing the installation. 
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*Meriam “‘8-in-]” 
Manometer in use 
at instrument shop 
of Pan American 
Airways System 
at the Marine Base 
La Guardia Air- 
port, NewYorkCity. 
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before flight, Pan Amer- 
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Nothing is overlooked to assure safety. 


Pan American checks calibration with 
the Meriam “g.in-1'’ Manometer (A-338, 
illustrated) to determine functioning of 
such aircraft instruments as Altimeters, 
Air Speed Indicators, Rate-of-Climb 
Indicators, Fuel Pressure Gauges, Mani- 
fold Pressure Gauges, Suction Gauges, 
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Tools, Jigs, and Fixture Design 


The engineering illustrations simplify 
the task of those engaged in the design- 
ing of the tools, jigs, and fixtures and the 
planning of the assembly lines. The use 
of perspective may also be applied in 
the actual designing of the tools and 
jigs for production, as was done in the 
design stage of the airplane itself. 

The production engineering drawings 
that are done in perspective also prove 
of immense value to the many subcon- 
tractors now working on aircraft pro- 
duction, many of them for the first time. 
Here the time- and laborsaving is re- 
peated all through the process of tool- 
ing and production planning into actual 
production. 


Service and Maintenance Uses 


One of the major considerations in 
the production engineering of aircraft 
today is that of keeping the airplane 
easy to service and maintain in the 
field. Many perspective illustrations 
supplement the technical information 
concerning the operation, servicing and 
maintenance, and the overhaul and 
repair of the aircraft furnished the 
armed forces by the engineering staff. 
The importance of these illustrations 
is attested to by the emphasis placed 
upon the specifications governing such 
work. These specifications have been 
constantly revised by the service sec- 
tions of our armed forces until, at pres- 
ent, they require the highest quality 
of perspective illustration, their prob- 
lem being every bit as great as that of 
the manufacturer’s, inasmuch as they 
too are trying to make skilled mechanics 
out of men with little or no previous 
experience. Fig. 4 contains a group of 
drawings pertaining to the installation 
of engine cowling. This sketch was 
prepared as illustrative material for 
maintenance instructions but shows the 
general method of enlarging exploded 
detail views, where required, for the 
purpose of supplementing the larger 
drawing by clarifying the methods of 
attachment. As in the case of Fig. 3, 
all written information has been de- 
leted. 


Standardization Drawings 


Another place where perspective 
sketches have proved extremely useful 
in the engineering department is in 
work being done in cooperation with 
various standards committees, using 
quick sketches giving suggestions on the 
proposed standardization of such items 
as oil coolers, heating systems, ete. 


PRopuUcTION ILLUSTRATION 


In production illustration the pri- 
Mary purpose is to convey the necessary 
information as clearly and as simply as 
possible to show the operation to be 


Fig. 4. Group of drawings giving detailed information required for the assembly and the 
installation, or removal of engine cowling. 


performed or the method of assembling tive drawing of a welded structure 
or installing a component part. The bearing instructions for the preheating 
average worker, unskilled in the inter- and postheating of specific joints. In 
pretation of the conventional engineer- addition to indicating the locations to 
ing print, can understand almost at receive such treatment, description is 
once how he, or she, as is often the case made of temperature indications for the 
today, is to perform his task and how it various stages of heating, along with 
will look when properly completed. similar information usually contained 
This type of illustration is applicable in material and process reports and 
where high production is the foremost bulletins. 

problem, since its function is to lower It has been the author's experience 
the time required by inexperienced per- that, once started in an engineering 
sonnel to become familiar with their department and put to work in the 
jobs. shop, the uses to which it can be put 


tend to multiply rapidly as their advan- 
Supplementary Aids tages become apparent, with new sugges- 
One example of this type of work is tions for their utilization coming from 
Ticket.”’ This is a small sheet, usually 
no larger than 11 by 14 in., bearing writ- PERSONNEL REQUIREMENTS 
ten instructions on the procedure to be 
followed in performing the operation 
(such as a small assembly, a bill of mate- 
rial of the parts required, and an ex- 
consideration, It has been found much 
faster to train an artist to a point where 
he has a basie understanding of econven- 
tional engineering drawing than to spend 


As the use of perspective illustration 
increases, the problem of obtaining the 
type of personnel to perform this special- 
ized work becomes worthy of serious 


These drawings seldom replace engi- 
neering drawings but are used to supple- 
ment them and to provide information 
desired in the factory but not usually 
furnished in the present engineering 
procedure. Among the many ways in 
which drawings of this type may be 
used in the shop is that of conveying : 
technical information from such groups artists most able to adapt themselves 
to the engineering field—those who had 


the time and man power required to 
train the engineer and the experienced 
draftsman in the technique of perspec- 
tive sketching. This proved to be only 
a temporary resort, however, since the 


as the stress and materials departments. 
An example of this is a large perspec- (Continued on page 33) 
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RADIO-NOISE FILTERS 


for Aircraft 


Available in ratings of 
20, 50, 100, and 200 
amp, d-c, at 50 volts. 


They provide excellent noise suppression 
—especially from 200 to 20,000 kc 


These filters help immeasurably in providing the 
high-fidelity radio reception so important in aerial 
warfare. They attenuate radio-noise voltage on air- 
craft electric systems (on circuits with such equip- 
ment as generators, amplidynes, inverters, and 
dynamotors).They are particularly helpful in systems 
where open wiring is used to save weight. 


FEATURES 


@ High attenuation characteristic results in excellent 
noise reduction 


Compact and lightweight (For 100-amp rating, shown 
in left foreground above, approx 2 1/5 |b, measur- 
ing approx 5 by 4 by 21 2 inches) 


Can be mounted readily in any position 


Operate efficiently over a wide temperature range 
(— 50 C to 50 C) 


Comply with U.S. Army Air Forces specifications, in- 
cluding the stringent requirements as to vibration 
and acceleration 


ee : FOR FURTHER DATA on these filters ask your G-E reore- 
Radio- Ita d 
par GE 900. sentative for Bulletin GEA-4098, or write to Gen- 
amp filter eral Electric Company, Schenectady, New York. 
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Low-Alltitude Airplanes 


CHARLES W. MORRIS* 


Airesearch Manufacturing Company 


SUMMARY 


In seeking future improvements in 
air-line facilities, a survey indicates that 
the greatest current objection to air 
travel is the changing air pressure that 
occurs when the airplane climbs or des- 
cends. It is proposed that the airplane 
cabin be pressurized to “sea-level” condi- 
tions or to airport altitude and include 
means for gradually changing the cabin 
pressure between airports located at dif- 
ferent altitudes. Such improvements will 
timinate the major causes of “plugged 
ears,” earaches, stomach and intestinal 
gas, artificial sleepiness and dizziness in 
the air passengers. 

In this discussion, the term “low alti- 
tude” is used to denote altitudes below 
20,000 ft. The charts used in illustra- 
tion are consequently proportioned to 
include only the range from sea level to 


20,000 ft. 


PRESSURE CABINS IN THE Past 


suBJEcT of pressurizing air- 
plane cabins is, of course, not new. 
The advantages of pressurizing cabins 
have been cited in technical papers by 
humerous engineers. The commercial 
advantages of flying at altitudes up to 
approximately 17,000 ft. have been ex- 
plored to a certain extent by two air 
lines using Boeing Stratoliner airplanes. 
In these studies and developments of 
pressure cabin airplanes, the principal 
attention has been given to: 

(A) Increasing the number of com- 
pleted flights by permitting the air- 
planes to fly above most storm condi- 
tions, 

(B) Increasing the airplane cruising 
speed through its ability to fly at higher 
altitudes while maintaining the passen- 
gers at effectively lower altitudes. 

(C) Increasing the percentage of 


smooth flights through the ability of 


the airplane to avoid a‘greater percent- 
age of cloud formations. 


Presented at the Air Transport Session, 
Eleventh Annual Meeting, I.Ae.S., New 
York, January 25-29, 1943. 

* Chief Installation Engineer. 


In this first venture the pressure 
‘abin provisions were included so that 
the airplanes might operate at higher 
altitudes while maintaining an 8,000-ft. 
cabin level. The cabin altitude was 
the same as the airplane altitudes below 
8,000 ft., and the rate of change of cabin 
pressure during ascent or descent was 
maintained at the nominal value of 
about 300 ft. per min. through pilot’s 
concentration on airplane maneuvering 
precedure. 

In looking to the future, the air 
transport industry expects tremendous 
increases in the amount of air passenger 


. travel. These increases in passenger 
5 


travel will result principally from the 
appeal that improved air transport 
faciities have for the traveler. 

The airplane has gained its present 
prominent position in the passenger 
transportation field through its out- 
standing advantages in time economics. 
However, after this war is over, the air 
passenger transport business will in- 
crease in a manner directly commen- 
surate with the degree to which it 
satisfies the needs and desires of those 
who travel for business or for pleasure. 


OpJEcTIONS TO UNPRESSURIZED AIR 
TRAVEL 


In seeking knowledge of these needs 
and desires, the author has talked with 
a great many passengers in all modes of 
transportation and with executives and 
engineers in the aircraft industry. 
Some passengers who traveled once or 
possibly twice by air did not continue to 
travel by air because of the discomfort 
they felt as a result of the flight. 

The principal objection to air travel, 
as stated by all of these groups, is the 
effect of pressure change that requires 
continuous swallowing and ear popping. 
A great many people have suffered vio- 
lent earaches when they have been un- 
able to accomplish a balancing of air 
pressure inside and outside of the ear- 
drum. A number of prominent en- 
gineers had a definite distaste for air 
travel because the up and down of a 
long flight, with the accompanying 
29 


pressure changes, produces tender ear- 
drums, mental strain, and a fatiguing 
nervous tension. 

A secondary objection to air travel is 
due to the low atmospheric pressure 
that prevails when the airplane flies at 
altitudes in excess of 8,000 ft. Some 
air routes require the airplane to fly at 
altitudes of 10,000 to 12,000 ft. in order 
to maintain sufficient clearance over 
mountain passes, mountain ranges, or 
peaks. Flying at these altitudes in- 
duces lowered mental activity, dopiness, 
sleepiness, and, in some _ passengers, 
dizziness. There have been some cases 
of heart trouble, but these have been 
the exception. The lowered air pres- 
sure also induces the formation of 
stomach and intestinal gases that are 
unpleasant and, on oceasions, result in 
a somewhat polluted cabin atmosphere. 

These detrimental effects of lowered 
air pressure must be overcome. 


Tue PRESSURE CHANGE PROBLEM 


Fig. 1 gives the relationship of baro- 
metric pressure to altitude. It is noted 
that the slope of the barometric pressure 
curve changes with altitude, thus in- 
dicating that the rate of pressure 
change varies. 


ALTITUDE — 1000 FT 


0 
30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 0 
ATMOSPHERIC PRESSURE — INCHES HG. 
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Fig. 2 shows that the rate of pressure 
change per 1,000 ft. altitude is greatest 
at sea level and decreases with increas- 
ing altitude. It will be noted that the 
rate of pressure change at 10,000 ft. 
altitude is only 73 per cent as great as 
at sea level. At 20,000 ft. altitude it is 
only 53 per cent of that of sea level. 
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This causes one to wish that it were 
possible to skip the lower altitudes and 
do climbing and descending in the low 
rte of pressure change region at higher 
atitudes. There appear to be possi- 
bilities of doing this, as will be shown 
further along in this paper. 


Arrport LEVEL CABIN 


It would be desirable to maintain a 
“sea-level cabin’ regardless of flight 
altitude. Under such conditions the 
air traveler would be subjected to 
“iving-room”’ pressure conditions rather 
han conditions. 

In mountainous terrain it would not 
prove practical to attempt to maintain 
a sea-level cabin because the airports 
are frequently located at 4,000 to 6,000 
it. altitude. However, it appears fea- 
sible to provide a cabin that would be 
adjustable as to level. After take-off, 
the eabin level could be adjusted to the 
barometric — pres- 
sure of the flight 


20 


destination, and 
the rate of change Z 
could be adjusted 

to the required 16 
value so that the 
pressure change 
would be gradual 12 a 
over the period of ~7 


PRESSURIZING 


LOW-ALTITUDE 


2 Ibs. per sq.in. while descending to 
Reno; a pressure decrease of 3 lbs. per 
sq.in while climbing from Reno and an 
increase of 3 lbs. per sq.in. while descend- 
ing to Salt Lake City; a decrease of 
2'/, lbs. climbing from Salt Lake City 
and an increase of 2 Ibs. while descending 
to Cheyenne; a decrease of 1 lb. elimb- 
ing from Cheyenne and an increase of 
3'/. lbs. while descending to Omaha. 

These pressure changes are practically 
unendurable for people who are suffer- 
ing from colds or bad sinuses. 


OPERATION OF THE FUTURE 


The greatest passenger comfort. will 
be realized by keeping the total pressure 
change as low as possible and, at the 
same time, as gradual as possible. The 
white line, which appears to tunnel 
through the mountains, would be the 
route of cabin level which would pro- 
duce greatest passenger comfort. 
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per min. This will be far better than 
the present steep climb to 9,500 ft. to 
clear the mountain ridges and then 
descending quite abruptly to Reno. 

From Reno to Salt Lake City the 
change in airport level is negligible— 
only 175 ft. Hence the cabin altitude 
would remain constant for this flight of 
approximately 2'/2 hours, eliminating 
the previously mentioned pressure 
changes. 

From Salt Lake City to Cheyenne the 
cabin altitude would have to increase 
at a rate of 20 ft. per min., while from 
Cheyenne to Omaha the cabin altitude 
would have to descend at a rate of 40 
ft. per min. 

The dark dashed lines show the alti- 
tudes to which the airplane may operate 
while maintaining the cabin altitude 
shown by the white line. In _ this 
sample case it is assumed the airplane 
eabin has been built to use a working 
pressure of 6 lbs. 
per sq.in. The air- 


plane could then 

operate at 14,000 

_ ft. while maintain- 

16 ing a_ sea-level 
cabin pressure. 

The airplane can 

fly sufficiently high 


the flight. = A 
8 
CURRENT 
OPERATION 
United Airlines 4 
has permitted the 
use of their route 
from San Fran- ° 
cisco to Omaha as SANFRANCISCO RENO 
an example as 4395’ 


shown in Fig. 3. 

The solid dark- 
ened area shows 
the terrain sectional eontour of the radio 
beacon route, while the light outlines 
show the off-course peaks within 50 
miles on either side of the route. 

The light dashed lines show the ap- 
proximate flight path of the unpressur- 
ized airplanes that fly this route at the 
present time. They must fly to nearly 
10,000 ft. between San Francisco and 
Xeno, to approximately 12,000 ft. be- 
tween Reno and Salt Lake, and be- 
tween 10,000 ft. and 11,000 ft. between 
Salt Lake and Cheyenne. It is 
Vious that the rate of change in altitude 
is necessarily rather great. The actual 
rate of change can obviously be kept 
low by flying the airplane at a low rate 
ol ascent or descent, but this increases 
the flight time with accompanying in- 
(rease in cost. 


ob- 


The required changes in pressure 
along this route are a pressure decrease 
of 4'/, Ibs. per sq.in. while climbing 
from San Franciseo and an increase of 


SALT LAKE CHEYENNE 
4220’ 6145’ 
3. 


Just as the airplane is able to choose 
its own course over the surface of the 
earth for convenience and expedience, 
the pressure cabin permits the choice of 
cabin level, without regard to terrain, 
to give greater passenger comfort. The 
passengers are availed the use of theo- 
retic tunnels through 
viaducts over valleys. 

During the take-off and initial clim) 
period, the cabin remains at sea-level 
pressure condition. The rate-of-change 
selector is then set at the value neces- 
sary to give the total change in cabin 
level required during the flight, and the 
cabin altitude limit is set to the Kolls- 
man reading at the destination. 

When the airplane takes off from San 
Francisco for a one-hour-and-20-min. 
flight, it can be assumed that the ap- 
proximate time for the cabin altitude to 
make the change of 4,390 ft. will be 
about 60 min.; hence the required rate 
of change will be approximately 70 ft. 


mountains and 


make a rapid de- 


1 toclear all obstrue- 
tions and then 


1 8 scent to the des- 

\ tination airport 

while the cabin 

4 is maintained at 
the airport pres- 


sure level. 


CABIN 
PRESSURES 
This cabin pres- 
sure performance 
range is shown 
in Fig. 4. The zero cabin pressure 


curve is merely the standard barometric 
pressure curve as shown in Fig. 1. 
The point at which these cabin-pres- 
sure curves cross the 30-in. Hg curve 
indicates the altitude at which the cabin 
may be maintained at sea-level pressure. 
With a 4 lb. per sq.in. cabin pressure, 
a sea-level cabin may be maintained to 
approximately 8,500 ft., while a 6 Ib. per 
sq.in. pressure will maintain a sea-level 
cabin to approximately 14,000 ft. An 
8 lb. per sq.in. cabin pressure would 
maintain a sea-level cabin to 20,000 ft. 
It appears probable that a 6 Ib. per 
sq.in. cabin pressure may prove to be 
the practical limit for pressure cabins 
in the years to come. 


In maintaining a cabin pressure to 6 
lbs. per sq.in., we note that the rate of 
pressure change in the cabin at altitudes 
above 14,000 ft. is arithmetically the 
same as the change in barometric pres- 
Hence the 


sure in this same range. 
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ted in Fig. 2 is made available when 
, system is incorporated which main- 
sins a sea-level cabin at the lower 
ititudes. 


Ture COMPRESSOR PROBLEM 


The compressor problem is not a 
fificult one since the maximum re- 
quired pressure ratio required of the 
wmpressor would be less than two 
(maintaining a 6 lb. per sq.in. cabin 
differential pressure while flying at 
9,000 ft.). Over most of the country, 
shere sea-level cabin is approximately 
maintained, the compressor pressure 
ntio will be less than 1.8 while the air- 
pane is flying at 14,000 ft. 

A rough approximation indicates 
that the compressor will require about 
¥ hp. per passenger; hence a 100- 
pssenger plane that provides 100 per 
ent stand-by air supply equipment 


(Continued from page 27) 

had some training or experience along 
this line or who showed an aptitude 
for it by having mechanical inclina- 
tions, a good knowledge of perspective, 
ad the ability to work accurately in 
detal—were soon absorbed into _per- 
sgective engineering work. While these 
leweomers proved adequate in the 
general type of perspective work to be 
lone, there are several places where 
more specialized training is 
able, 

When working in the research or 
wreliminary design groups, for instance, 
the illustrator should have a sound tech- 
tical background, be thoroughly famil- 
it with the problems involved, and 
e able to supply a sketch out of his 
m2 imagination, because the material 
e works with at this point consists 
most entirely of verbal description 
ind rough sketches. It is in the design 
‘tage where the ability of an engineer 
‘0 use perspective to place an idea on 


desir- 


mind. 
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would probably have two compressors, 
each of which would require approxi- 
mately 75 hp. from the driving unit 
(presumably the aircraft engine). 


TEMPERATURE CONTROL 


Temperature conditioning of  air- 
craft cabins has been one of the orphan 


paper is an invaluable asset. The 
author has had more than one engi- 
neer in a responsible position confide 
that he would give much to be able to 
convey his thoughts by means of a per- 
spective sketch. 


Personnel Training 


It is apparent, then, that the ideal 
situation would be to have men with 
a technical education or background 
and engineers with training in the use of 
perspective do this type of work. Steps 
have been taken to provide suitable 
training for both. Available to artists 
who can qualify and to engineers who 
are interested, there are courses in per- 
spective engineering drawing now being 
given in the engineering schools of 
some of the larger universities, spon- 
sored by the Engineering, Science, and 
Management War Training Program 
of the United States Office of Education. 
After conducting these courses for a 


conflict is ended. 
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installations along with the cabin ven- 
tilating system. Even with tempera- 
ture conditioning of the quality now 
employed in transport airplanes, pres- 
sure conditioning in the manner de- 
scribed will prove to be the next great 
advancement in the popularization of 
air travel. 

Heating of the cabin air during cold 
weather can undoubtedly be accom- 
plished through utilization of the energy 
of compression. This has been pro- 
posed on many. installations and has 
been utilized on the Stratoliner in- 
stallation. Still better regulating means 
can be produced for controlling this 
heating to the desired amount. 


There is the question of cooling the 
cabin air during warm weather opera- 
tions. At some later date a paper will 
be presented covering this temperature 
conditioning phase of the cabin super- 
charging cycle. 


period of time, several of these universi- 
ties are including classes in perspective 
as part of their regular engineering 
curriculum, some as electives and some 
to be required should the courses prove 
as successful as the ones given by the 


E.S.M.W.T. 


CONCLUSION 


With perspective illustration becom- 
ing firmly established in the engineering 
and industrial world and noting the 
recognition it has received by some 
of the major educational institutions, 
it is logical to hope that this method of 
transmitting engineering information 
will retain its place after the present 
Like many another 
new idea or new material born of neces- 
sity during the emergency, it will prove 
to be more than a temporary substitute, 
since in so many instead of 
merely supplementing it has supplanted 
the conventional method. 
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Flight of planes always suggests the release of 
unfettered power. No material used in aircraft 
construction has done more to free these essen- 
tial weapons of war from hampering weight 
than magnesium. An equal amount of even any 
comparable light structural metal would weigh 
50 per cent more! Today Dow magnesium pro- 
duction capacity is many times greater than 
pre-war facilities provided. After Victory, de- 
signers will have full access to this vast produc- 


tion to lighten the load of practically everything 
that moves. 
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The Horsepower M 


eter for Aircraft 


J.C. LUTTRELL* AND W. A. PETRASEK+ 


Army Air Forces and American Air Lines, Inc. 


ABSTRACT 


The horsepower meter described in this paper answers the existing 
lack of suitable instrumentation for torquemeter operation of aircraft 


engines. 


The installation requires the addition of a small electrical 


multiplying unit out in the engine nacelle, one additional wire to the 


cockpit, and an a.e. rectifier type of voltmeter as an indicator. 


The 


existing tachometer generators are utilized and the existing feature 
of interchangeability of these generators is preserved. 


An overall accuracy of brake horsepower indication of 3 per cent 
can be realized as well as a simplified method of power control which 


will help ease the load on the pilot. 


INTRODUCTION 


i EVER INCREASING MAGNITUDES 
of engine horsepower ratings and 
the accompanying augmented fuel con- 
amption have thrown the spotlight 
n improved methods of aircraft- 
engine operation. The existing method 
of “chart horsepower” operation has 
been analyzed and found basically too 
inaccurate to warrant further  refine- 
ment of the associated instrumentation. 
The development of the torquemeter- 
equipped engine bears witness to. the 
ned for more accurate engine con- 
trol. 


OPERATION BY CHART HorSEPOWER 


The chart horsepower method of 
engine operating consists, briefly, of 
the adjustment of two chosen para- 
meters of engine horsepower output 
—namely, the manifold pressure and 
engine r.p.m. to conform with an em- 
pirical chart. This chart is obtained 
for each particular type of engine by 
running a series of land tests at the best 
power fuel-air mixtures in which the 
relation between the above parameter 
and engine horsepower, as measured 
on a dynamometer, is plotted. In 
addition to the manifold pressure and 
rpm., the effect of the barometric 
pressure or the pressure altitude of the 
engine and the temperature of the intake 
air are empirically investigated and the 
results listed in tabular or chart form to 
be applied as corrections to the basic 
horsepower obtained from the manifold 
pressure-r.p.m. curves drawn for engine 
operation under standard atmospheric 
conditions (see Fig. 1). 


Presented at the Power Plants and Pro- 
Pellers Session, Eleventh Annual Meeting, 
LAeS., New York, January 25-29, 1943. 
* Chief Matériel Project 
Section, Air Transport Command. 
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From the foregoing outline of chart 
horsepower operation, it is evident that 
four instruments must be consulted by 
the pilot before he can determine the 
actual horsepower being developed in 
his engine—namely, a manifold pressure 
gauge, an engine tachometer, a baro- 
metric altimeter, and an outside air 
temperature gauge. After obtaining the 
readings of each of these instruments, 
the pilot must then consult his ‘engine 
chart” to obtain the value of horsepower 
being developed. 

An analysis of the method yields the 
following information: 

Each of the four instruments con- 
sulted have instrument errors ranging 
from 0.5 to 5 per cent exclusive of the 
ever present errors in reading due to 
parallax. These errors, when applied 
to the engine chart, can result in an 
error of 5 per cent or more in the value 
of chart horsepower. 


WRIGHT CYCLONE 
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Additional errors not readily apparent 
are present, nevertheless, in the as- 
sumption that the particular engine 
under consideration will conform exactly 
to its empirical “engine horsepower 
chart.” Such variables as the effect of 
changes in mixture, cylinder tempera- 
ture, and humidity are not suscep- 
tible to accurate correlation with horse- 
power through instrumentation. En- 
gine life and losses due to poor ignition, 
bad valves, ete., are known to result in a 
variation of as much as 10 per cent. 


OPERATION BY TORQUEMETER 


A new technique of operation which 
eliminates the necessity for making a 
number of corrections to observed 
readings and then guessing other cor- 
rections to determine actual horse- 
power involves the use of a torquemeter 
to read the torque developed at the pro- 
peller shaft in combination with the 
engine tachometer (see Fig. 2). From 
the standpoint of the pilot, the torque- 
meter is a great contribution, and, as we 
know, it is horsepower that flies an 
airplane, not manifold pressure. Thus, 
the torquemeter simplifies the power 
control problem. But here again we 
have problems of instrumentation. 

Brake horsepower is computed as 
follows with a torquemeter-equipped 
engine: Torque pressure times r.p.m. 
divided by a constant. In order for a 


Chart hp. instrumentation. 
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pilot to set his desired power, he must 
compute his torque pressure and then set 
the r.p.m. to a desired speed, open the 
throttles until the 
dicator reads the 


method 

euracy Ol 
torquemeter  in- meter indications 
desired calculated 
at the same time, 


tion can be 
either by 
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trical remote indicating system. While 
the oil-pressure line method is accurate 
down to the pour-point temperature of 
the oil used, it is sluggish and, in multi- 


engined installations, the weight of the 


lines plus oil is considerable. This leaves 
only the remote electrical ‘ating 
system which is mechanically good with 
an accuracy at best of only 2'/, to 3 per 
cent. This error, plus the tachometer 
error of 1 per cent, amounts to a total 


error of approximately 4 per ce1 


OPERATION BY HorRSEPOWER MeEtER 


Airplane-engine control may be sim- 


PINION plified by the use of a direct reading 
brake horsepower meter. Furthermore, 
ORIVING GEAR the technique of the brake horsepower 


SUN GEAR meter, as described in this 


In 
electrically combining torqui itput 
with engine speed makes poss an in- 
crease in the accuracy of the instru- 
mentation. With a suitable direct read- 
ing brake horsepower meter, it ild be 
only necessary for the pilot to set his 
horsepower and r.p.m. and lean the mix- 
ture to the minimum allowable. No en- 
The errors in this pirical charts would have to be consulted 


altitude and 1 
Furthermore, inas! 
the horsepower being measured 
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performance. The craftsmanship of millions here at home is pitted against the 


foe. With lives and battles at stake, there cannot be a failure of a single part! 


PESCO motor driven 
Hydraulic Pump for 


Propeller feathering. In Aircraft Hydraulics, Fuel Pumps, ot 
Air Pumps, Related Accessories... 


PERFORMANCE POINTS TO FIRST 


DIVISION BORG-WARNER, CLEVELAND, OHIO 
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This advertisement by a leading light metals 
producer talks good, common sense. 


Osviousty, plastics are not going to put metals out of 
business—as some Sunday feature writers would have you 
believe. Both groups of materials are cast for leading post- 
war roles in what we all hope will be a bright new world. 
Both have their own, unique advantages. 


Plastics, for example, are marked by high resistance to 
chemical and atmospheric attack. They are light. They 
have excellent electrical insulating values and many desir- 
able thermal properties. They offer a range of integral 
colors practically as wide as the spectrum, and many forms 
are transparent, translucent or opaque as the customer 
specifies. They can be molded into intricate shapes that 
require little, if any, finishing. They are warm and friend- 
ly materials to touch. 

On the other hand, no molded plastics have yet been 
developed that equal metals for surface hardness, heat re- 
sistance, rigidity or structural strength per unit of area. 
Conventional molding methods require expensive molds 
and high heat and pressure limiting them to production 
of relatively small objects in relatively large quantities. 

In short, there will be many a postwar job where metals 
will be a clear and obvious first choice. 
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to say about METALS 


There will be many other postwar jobs which logically 
call for plastics. 


There will also be many occasions when plastics and 
metals will work together on the same job. 


And there will be other times when a materials engi- 
neer will be hard put to make a choice. 


Frankly, as one of the nation’s largest producers of 
plastics, Monsanto would rather lose some of those close 
decisions than win a job which plastics could not handle. 
In the long run, one such misapplication can lose more 
business for plastics than losing a dozen close decisions. 
MoNSANTO CHEMICAL COMPANY, Plastics Division, 
Springfield, Massachusetts. 


THE FAMILY OF SIX 
MONSANTO PLASTICS 
(Trade names designate Mon- 
santo’s lusive formulations of 
these basic plastic materials) 


LUSTRON (polystyrene) - SAFLEX 
(vinyl acetal) « NITRON (cellulose 
nitrate) - OPALON (cast phenolic 
resin) « FIBESTOS (cellulose acetate? 
RESINOX (phenolic compounds) 
Sheets - Rods » Molding Compounds 
Tubes + Castings » Vuepak R 
Transparent Packaging Materia 


MONSANTO 
PLASTICS 


SERVING INDUSTRY 


WHICH SERVES Mankind 
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THE HORSEPOWER METER FOR AI R CRAP TE 39 


ing engine horsepower are no longer of 
ny consequence to the pilot, who is 
aterested solely in the power being de- 
veloped at the propeller. The elimina- 
tion of the tachometer from the picture 
vithits 1 per cent error is realized. This 
js particularly true of the horsepower 
meter in conjunction with a.c. tach- 
meter installations of the frequency 
type (see Fig. 4). 


The basic circuit necessary to combine 
dectrically the torque output of an 
engine with the engine speed in order 
to calculate brake horsepower is broadly 
ld, patents having been issued for 
horsepower circuits prior to the begin- 
ning of the present century. The circuit 
in Fig. 3 shows how the fundamental 
dectrical equation, J = F/R, is adapted 
toan aircraft-engine installation. 


Variable Resistence (R 


\— Ammeter (1) 


Fic. 3. D.c. hp. meter circuit. 

Brake horsepower equation for engines 
with torquemeter attachments: 
torque pressure X r.p.m. 

= b.hp. (1) 
constant 

Equation for the electric circuit shown 
above: 

I= E/R (2) 

In the above electric circuit EF is directly 
proportional to r.p.m. and R varies in- 
versely with the torque pressure; there- 
lore, 

1 

torque pressure 


Substitute relationships (3) in (2): 


Exr.p.m. and R~ 


R (1/torque pressure) 
_ T.p.m. X torque pressure 
1 (or K) 
Therefore, 


= X torque pressure 


K b.hp. 


The pressure from the torquemeter of 
the engine varies a resistance inversely 
a the pressure, said resistance being 
connected in series with the engine 
tachometer generator and an ammeter 
that is calibrated to read in units of 
brake horsepower. This combination 
electrically sound but its practicability 
8 limited from a maintenance stand- 
point because the variable resistance, 
tachometer generator, and ammeter 
have to be calibrated as a unit, making 
it impossible to change any one of the 
units on an airplane in a field without 
iflecting the accuracy of the meter. 
The limitations of this type of horse- 
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SATURATED CORE TRANSFORMER 
Fia. 4. 


power meter may be compared with the 
limitations of the d.c. tachometer in- 
stallation which depends upon the vol- 
tage stability of a magneto for its ac- 
curacy. 

The preferred a.c. brake horsepower 
meter is shown in Fig. 4. A typical two- 
or three-phase a.c. tachometer installa- 
tion is installed. The output of any two 
of the existing tachometer generator 
wires is connected across the terminals 
of a saturated core transformer. The 
output of the transformer is applied to 
the fixed whole resistance of a potenti- 
ometer, the movable contact of which is 
controlled by engine torque. This 
potentiometer control device is prefer- 
ably of the type that develops torque 
right up to the control point. 


The operation of the meter is as 
follows: The output frequency of 
tachometer generator varies propor- 
tionately with engine speed. This 
proportional variation of frequency is 
transformed into a proportional voltage 
variation with speed by the saturated 
core transformer which is relatively un- 
disturbed by small changes in generator 
output voltage. This fact alone makes 
it possible to replace tachometer gener- 
ators without having to recalibrate the 
horsepower meter and permits the inter- 
changeable use of various existing 
tachometer generators. The voltage 
variation which is proportional to engine 
speed is impressed across a potentiometer 
resistance, and a specific ratio of this 
voltage is impressed across an alter- 
nating current voltmeter suitably cal- 
ibrated in brake horespower. This volt- 
age ratio is determined by an electric 
motor-driven control unit that varies 
the potentiometer output resistance 
proportionately to engine torque. The 
resultant voltage measured on the in- 
dieator is proportional to both the 
potentiometer input voltage variation 
as well as to the variation of the resist- 
ance ratio and, hence, it is proportional 
to their product or brake horsepower. 
The wires shown by dotted lines in 
Fig. 4 may be omitted in the installation 


OTENTIOMETER = 


A.c. hp. meter circuit 


provided the equipment is appropriately 
grounded as shown. It is seen that only 
one additional wire from the engine to 
the instrument panel is necessary for the 
installation of a brake horsepower 
meter indicator. The electrical power 
leads for the torque motor unit may be 
obtained from any convenient source of 
power in the engine nacelle and will, at 
most, require only a short length of 
wire. 

An analysis of the possible accuracy 
of the foregoing combination indicates 
that an overall maximum error of ap- 
proximately 3 per cent is feasible. No 
error is incurred in the engine speed con- 
version to frequency. An error of 0.5 
per cent can be maintained in the con- 
version from frequency to voltage in the 
saturated core transformer. An error 
of 1.5 per cent can be allocated to the 
torque varied potentiometer and the 
indicator voltmeter limited to an error 
of 1 per cent. The total error is con- 
sidered tolerable in view of the fact that 
the scale calibration of a standard air- 
craft indicator, having a 270° pointer 
movement, will not permit the reading 
of the instrument beyond an accuracy 
greater than 3 per cent. 


The following is a summary of some of 
the more important advantages of the 
horsepower meter as described in this 
paper: 

(a) It makes increased accuracy of 
engine control possible. Horsepower 
determination within 3 per cent is 
possible. 


(b) It provides a continuous check on 
engine operation and makes possible the 
detection of leaky valves and ignition 
trouble through the reflection of a loss 
in engine horsepower output. 


(c) It provides an immediate con- 
firmation of take-off power under all 
conditions of operation. 


(d) It provides a simple means of 
instrumentation for torquemeter opera- 
tion of engines in the light of existing 
instrumentation limitations. 
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ERHAPS, like many other Amer- 
icans, you'd call this an upside- 
down map of the United States. 


But a Jap wouldn't. That's the way 
the U.S. really lies, viewed from Tokio. 


To be sure, North America never 
looked like this in the geography 
books we used to study in school. But 
those maps didn’t show us the U.S. in 
its true relation to the other nations 
on the globe. That's why they were 
dangerous maps — for us. 


We didn’t realize how dangerous 
they really were until a global war 
was thrust upon us. Then, within a few 
tragic weeks, we discovered that our 
idea of geography had misled us into 
thinking that Pearl Harbor was our 
first line of defense — that Guam was 
an island not worth fortifying — that 
Kiska and Attu were remote Aleutian 
outposts. 


The Axis knew better. So do we— 
today. We know that to win a global 
war — and to live safely on the earth 
in today’s Air Age — we must add to 
our knowledge of rowboat geography 
a clear understanding of global avia- 
tion geography, as well. 


For the plane has suddenly changed 
the map of the world. It has knocked 
into a cocked hat all our old concepts 
of distance and world relationships. 


Today, for example, no spot on 
earth is more than 60 hours’ flying 
time from your local airport! 


* 


QUICK FACTS FOR 
AIR-MINDED READERS 


All the bombs dropped on London during 
the 4 years of World War I could be car- 
ried over Germany in a single trip by 
one squadron of today’s big Consolidated 
Vultee Liberator bombers. 


Consolidated Vultee builds the 4-engine, 
long-range Liberator bomber, the huge 
Coronado, (33-ton, 4-engine Navy 
patrol bomber), the Catalina, (famous 
twin-motored Navy patrol bomber), and 
the Liberator Express, (4-engine trans- 
port version of the Liberator bomber). 


In addition to big bombers and transport 


In a world which the plane has 
made so small, no nation can ever 
again hope to lead a hermit’s life. Be- 


POLAR AZIMUTHAL EQUIDISTANT PROJECTION 


Because a global map, ceniered ul the 
North Pole, best shows true relationships 
in today's Air Age world, such maps have 
now been introduced into almost all US. 
schools. 


cause of the plane, natural barriers 
have been flattened out, protective 
oceans have become mere mill ponds, 
and thousand-mile distances must now 
be reckoned in terms of a few hours 
and minutes. 

In such a world, to win the war and 
survive as a nation, America must be- 
come supreme in the air. To win the 
peace and make it a lasting peace, air 
supremacy, again, is a ‘‘must.” 


* * * * 


planes, Consolidated Vultee also builds 
the VALIANT, (basic military training 
plane), the VENGEANCE, (dive bomber), 
the SENTINEL, (liaison observation plane 
known as the “Flying Jeep”), and the 
RELIANT, (navigational trainer) 

e 


How to tell the big ones: The Liberator 
i-engine, long-range bomber has twin rud- 


ders like this: $50 


The Flying Fortress, which is also a 4- 
engine, long-range bomber, has a single 


rudder like this D 


More people are employed today at the 
San Diego Consolidated Vultee plant than 


A Map of the U.S. You Never Saw 
in Your Geography Book 


An awakened, air-minded America 
is showing that it knows how to use 
air power. The tens of thousands of 
men and women who make up the 
U. S. aircraft industry will continue to 
see that America gets it. 


imagine this globe 
as representing the 
size of the earth today, because of 
just a few years the plane, the earth 


ago. has shrunk to 
that size or even 
smaller. 


CONSOLIDATED VULTEE 
AIRCRAFT CORPORATION 


San Diego, Cal. + Vultee Field, Cal. 
Fort Worth, Texas . New Orleans, Lo. 
Nashville, Tenn. Wayne, Mich. Allentown, Pa. 
Tucson, Ariz. Elizabeth City, N. C. 
Louisville, Ky. Miami, Fle. 
Member, Aircraft War Production Council 


* 


were employed in all San Diego before 
the war. 
The U. S. Navy bas just placed a 
$30,000,000 order for additional Catalina 
umpbibian long-range patrol bombers 
which, when completed, will release for 
combat and convoy duty many U. S. Nary 
destroyers and other surface craft now 
engaged in patrol work. 
e 
In the average six-room house, there 
are 2000 feet of electrical wiring. In 
every Liberator bomber, there are more 
than 5 miles of electrical wiring. 


How big will tomorrow's planes be? Con- 
solidated Vultee has designed and built 
full-size wooden models of a 400)-passen- 
ger plane and a comparable-sized bomber. 
Production plans are being speeded. 


LIBERATOR 4-engine bomber — CORONADO, CATALINA, and CORREGIDOR patrol bombers—LIBERATOR EXPRESS 4-engine 
transport — VALIANT basic trainer — VENGEANCE dive bomber — SENTINEL “Flying Jeep” — RELIANT navigational trainer 
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IT’S THE NUT 
THAT LICKS 
FASTENING PROBLEMS 


HINK of the tough jobs for nuts on 


planes, tanks, guns, naval vessels and 
production equipment. 


And it’s in these jobs you'll find Elastic Stop 


Nuts. 


In fact, you'll find more of them than all 
other lock nuts combined. 


The reason is, these nuts stay put. 


Once on, they're set — don’t shake loose even 
under severe vibration. And you can take 
them off and put them on many times and 
they won’t lose their locking ability. 


When peace returns, they’re going to solve 
all kinds of manufacturing problems. 
They’re going to relieve maintenance engi- 


neers of frequent inspections andsave 
time and money in replacements. 


Our engineers have been solving fas- 
tening problems for years —the 
stickers of both peace and war. 


Whenever you have a fastening de- 

tail to be met, feel free to call upon 
us. We'll gladly share our experience and 
recommend the right Elastic Stop Nut. 


LOCKED on bolt 
by the action 
of the hardened 
cellulose collar 


SEALED ot 
top to protect 

working threads 
from corrosion 


HOLDS nut 
i FITS any stand- 

thread ard bolt. Made 
= in all sizes 


— prevents 
axial play 


ELASTIC STOP NUTS 
Lock fast to make things last 
E.astic Stop Nut CorRPORATION OF AMERICA 
UNION, NEW JERSEY 
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TRADE MARE 


Aerodynamics 
A New Method of Longitudinal 
Control for Aircraft by Use of an 
Adjustable Angle of Attack Balance. 


Roland J. White. A new method of 
aircraft longitudinal control is given 
which is belie, ed will permit the center 
of gravity range of the airplane to be 
substantially increased, as well as 
reduce the control forces in a more 
satisfactory manner than is custom- 
ary. This method essentially pro- 
vides a cockpit control by which the 
pilot may regulate the elevator hinge 
moment characteristics according to 
an estimate of the airplane center of 
gravity and enables the pilot to make 
the airplane stable during a climb or 
in level cruising flight or maneuverable 
when he so desires. The cockpit con- 
trol is a means for regulating the 
amount the elevator hinge moment 
changes for a given change in angle of 
attack of the airplane horizontal tail, 
as expressed by the elevator hinge 
moment coefficient derivative. 

To obtain this regulation a method 
is proposed whereby the foreward part 
of the stabilizer is made movable and 
is connected to the elevator by an 
adjustable linkage system so that it 
may move in a regulated manner with 
the elevator. A second method con- 
sists of allowing a small surface within 
the stabilizer to move in an adjustable 
relation to a tab attached to the eleva- 
tor, the internal surface being vented 
to the airfoil surface. 

In the first part of the paper the 
elevator control forces are analytically 
calculated in order to show how the 
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Perio dicals 


various physical characteristics of the 
airplane affect the longitudinal con- 
trol forces. Following this, an ex- 
ample airplane having arbitrary di- 
mensions is selected, and control forces 
are calculated in order to demonstrate 
the use of the developed equations 
and to indicate the improvements that 
may be realized. 

In the second part of the paper 
wind-tunnel results of the two methods 
are given, along with charts and equa- 
tions permitting the engineer to de- 
sign properly such a control system. 
Journal of the Aeronautical Sciences, 
May, 1943, pages 152-160, 10 illus. 

Torsional and Aileron Flutter. 
Zbigniew Krzywoblocki. The aim of 
this paper is to find an approximate 
solution of the influence of various 
elements on the critical frequency in 
a binary system of torsional and ai- 
leron vibration. Assuming the system 
as a nonconservative one and taking 
into account the results obtained by 
von Karmin and Biot, the influence 
of the kind of material and wing shape 
and airfoil thickness on the torsional 
frequency is considered. It is to be 
noted that damping is not taken into 
account. The idea of “‘wing torsional 
rigidity” is introduced, being inversely 
proportional to the angle of twist at 
the end of the wing. The problem of 
influence of the kind of material, as- 
pect ratio and span, wing taper and 
airfoil thickness on the torsional fre- 
quency is soived in a first approxima- 
tion from the point: of view of propor- 
tion. Finally, the influence of various 
materials of wing and aileron is taken 
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into consideration. An attempt is 
made to solve this problem by the aid 
of the partial differential equation 
based on Newton’s Law. The equa- 
tion is applied to an oscillating rod 
and permits the first natural frequency 
of the oscillating rod to be found. Us- 
ing the Membrane Analogy, the dif- 
ferential equation is applied to a tu- 
bular member. The _ results are 
checked by the aid of Rayleigh’s 
Method. The following conclusions 
are drawn: 

(a) With regard to the influence of 
the kind of material on the binary 
system of torsional and aileron vibra- 
tion, the decisive factor is the ratio of 
modulus of rigidity to the specific 
weight. High values of this ratio are 
obtained for steel and magnesium 
alloys; wood has the lowest ratio. 

(b) The influence of span and air- 
foil thickness are significant and the 
influence of wing taper is less impor- 
tant. 

(c) When a tubular member con- 
sists of various materials, a decisive 
factor is also the ratio of the modulus 
of rigidity to the specific weight. The 
following combinations might be ad- 
vantageous: aluminum alloy or mag- 
nesium alloy wing and steel aileron, 
spruce-plywood wing and metal ai- 
leron. 

(d) Three different methods lead 
to the same result—that, from a sys- 
tem of torsional oscillation standpoint, 
the decisive factor is the ratio of the 
modulus of rigidity to the specific 
weight. The methods include the 
computations based on the magnitude 
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AERONAUTICAL ENGINEERING 


THE SAME METHODS WILL 
WIN YOUR POST-WAR BATTLES 


Since welding is taking such a big hand in 
winning the war, why shouldn’t I watch it 
closely for ideas to win my battles for business 
after the war? 


ALTER EGO: That’s logical. Where you see welding, you 
see faster production and far better ships, planes, tanks 
and guns. The same basic methods can be used after the 
war to cut costs and build better autos, machines, 
appliances and buildings. 


Can I get any ideas from the wartime gaso- 
line tanks they’re welding here? 


ALTER EGO: Sure! In the first place, they’re welded. And 
they’re welded fast. Ever hear of welding 10 to 14-gauge 
sheet with 6’ electrode? Usual practice requires ¥’’ or 
542'' size. This shop developed fit-up jigs and positioning 
fixtures to allow the %6”’ size. This bigger electrode 
saves them 33% in man-hours. 


Then, the big problem is not only to find ways 
to apply welding to my post-war products, but 
to find ways to beat competition on the cost 
of my welding. 


ALTER EGO: You’re right. You should use this double 
approach to post-war profits by keeping an eye on the 
big war-job welding is doing .. and by all means, ask 
for Lincoln cooperation on design and production. 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND, OHIO 
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THERE’S ALWAYS SOMETHING 
NEW UNDER THE ARC 


i of t 
yon 
equ 
Raj 
app 
the 
fact 
was 
of 
194: 
V 
isin 
Rey 
and 
vist 
dar 
is d 
was 
De 
Lal 
suc 
Or 
snit 
nev 
rap 
rati 
anc 
ide: 
the 
ser 
par 
niq 
thé Ror 
194 
! 
Ave 
des 
dit 
wa pul 
pas 
ail 
4 thr 
| | | L » 4 hay 
— of | 
pe { \ cul, 

= vie 


self- 


HING 


of the torsional frequency given by 
von Karman and Biot, the differential 
equation based on Newton’s Law, and 
Rayleigh’s Method. 

(e) The results obtained cannot be 
applied directly to practice because of 
the fact that damping, an important 
factor from wing flutter point of view, 
was not taken into account. Journal 
of the Aeronautical Sciences, May, 
1943, pages 161-168. 

Wood Smoke as a Means of Visual- 
ising Boundary Layer Flow at High 
Reynolds Numbers. J. H. Preston 
and N. E. Sweeting. A technique for 
visualizing the flow of air in the boun- 
dary layer of wings by means of smoke 
is described. The experimental work 
was carried out in the Aerodynamics 
Department of the National Physical 
Laboratory. It is explained that the 
success of the method is due to the use 
of wood smoke in place of the chemical 
smokes previously employed. The 
new technique is found to provide a 
rapid means of locating laminar sepa- 
ration, transient points or regions, 
and turbulent separation, enabling an 
idea to be formed of the thickness of 
the turbulent boundary layer. <A de- 
scription of the smoke-producing ap- 
paratus and the experimental tech- 
nique is given. The Journal of The 
Royal Aeronautical Society, March, 
1943, pages 93-102, 5 illus. 

Airflow Visualization Opens New 
Avenues of Research. Erwin J. 
Saxl. Projector equipment and a 
photographie method of approach are 
described which have made it possible 
to make visible in the laboratory the 
phenomena encountered under con- 
ditions of high air velocity. A further 
purpose is the visualization of gases 
passing at high velocity past objects 
or of objects passing at high speed 
through gases. It is stated that, in 
addition to the improvements that 
have been made in the opties which 
permit airflow observations and in the 
methods of recording, the magnitude 
of the relative velocities at which the 
phenomena are observed may be cal- 
culated. The method is stated to be 
applicable to the study of air-stream 
action in internal combustion engines 
and in problems of compressibility, as 
well as in the design of aerodynamic 
Structures. 

Suggestions are made for the further 
application of the new technique, and 
workiag hypotheses are offered for the 
explanation of the optical and aero- 
dynamic phenomena observed. The 
writer proceeds with a historical re- 
View of the work previously done in 
optical investigation and then de- 
scribes in detail the arrangement of 
apparatus and the steps taken in the 
Investigation. Aviation, April, 1943, 
pages 148-151, 326, 329, 12 illus. 


PERIODICALS 


Mirror 


Camera or eye 


Searchlight 


pores 


—- 


Wing Filament 


Contre! lig 


Water trap 


To atmosphere 


| 


OV 
3/2 1/0 


12" 4'4'0/0 


| 


| 
Slidin ndow 


(a) General Arrangement of Apparatus 


Apparatus for Rendering visible the Flow in the Boundary Layer. 
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(b) Oetails oF Smoke Generator 


Triped legs 


Courtesy of The Journal of The Royal Aeronautical Society 
Wood smoke apparatus for visualizing boundary layer flow. 


Air Cargo 


Package for Cairo. Frederick Son- 
dern, Jr. <A description of how the 
Air Transport Command is transport- 
ing freight from a Florida airport to 
various war theaters including Africa. 
The technique involved in handling air 
freight is outlined. The writer ex- 
plains the way freight from many 
sources is received at the warehouse, 
unpacked from heavy cases, and re- 
packed in light plywood sheathes that 
are bound with special wire. Airplane 
engines are mounted on metal dollies 
that can be rolled into position and 
bolted to the floor of the cargo plane. 
The warehouse chief receives a sched- 
ule of the planes that are leaving and 
allocates the freight to them. Phases 
of military air transport are discussed. 
Air Facts, May, 1943, pages 7-14, 2 
illus. 

Is Air Transport Forgetting the 
Small Town in Planning for Future? 
Harry R. Stringer. Unexplored op- 
portunities that may lie in the field of 
air transport of the future are dis- 
cussed. That there will be a great 
expansion of air transport after the 
war is stated to be a certainty. The 
writer refers to the large tonnage of 
troops and supplies which is being 
carried by military transport planes 
as an indication of the efficiency and 
versatility of the airplane. It is stated 
that the postwar surplus of aircraft 
production facilities, pilots, techni- 
cians, and planes will give added im- 
petus to air transport expansion, al- 
though no peacetime system immedi- 
ately conceivable will be able to ab- 
sorb aircraft at the present rate of 
production. The influence of the 
glider and helicopter on future air 
transport developments is considered 


and the possibilities of air parcel post 
are discussed. Air Transportation, 
April, 1943, pages 28-34, 3 illus. 


Air Power 


Bombing Eastern Europe Key to 
Nazi Defeat. John A. Ward. On the 
assumption that an invasion of the 
European Continent is not possible in 
the near future, the writer proposes 
that a concentration of intensive 
bombing raids be conducted by Ameri- 
xan and British air power against the 
industrial centers of eastern Germany 
through the shifting of American and 
English heavy bombers and fighters 
from England to Russia. Pointing 
out that a great part of Germany’s 
industrial power is concentrated in 
Eastern Germany and in Czechoslo- 
vakian, Hungarian, Polish, Rumanian, 
and Baltic war production centers 
(including Kiev and Odessa), he claims 
that effective blows against these areas 
would produce more immediate re- 
sults toward winning the war than 
present American and British bombing 
operations against western German 
centers. It is suggested that supplies 
and personnel that could not be trans- 
ported by air could be convoyed from 
the British Isles around the North 
Cape to Murmansk. One of the other 
transfer methods recommended is the 
flying of planes from Africa to 
Russia. 

The writer’s plan designates Lenin- 
grad, Moscow, and Rostov as the 
pivots for combined American, British, 
and Russian heavy bombing: opera- 
tions against eastern German indus- 
trial centers. Squadrons operating 
out of Leningrad would have the east- 
ern Baltic, Estonia, Latvia, Lithuania, 
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THE CANNON ‘AN* 
CABLE CLAMPS 


eeegive security in operation 
and diversity in application! 


Type “AN” cable clamps are designed to fit all eighteen shell sizes 
in Types AN3100, AN3106 and AN3108 Cannon shells. This 
includes the wall-mounting unit, the straight connector and the 
angle 90° connector of an AN series. 

Fabricated of aluminum alloy, these Cannon AN cable clamps 
eliminate the need of flexible metal conduit, thus conserving 
essential war metals. They fit snugly on a certain number of wires 
but have to be built up if wire cable diameters are smaller than 
the clamp minimum. Cable entrances range in size from 17/64” 
to the maximum of 2-13 /32’. 

Cannon cable clamps, like Cannon Connectors, are designed 
and developed to meet the most exacting requirements of engi- 
neers. They are precision-made with one thought in mind... to 
manufacture the finest product of its kind, dependable under any 


and all sorts of operating conditions. 


New Second Edition Ready! 
AN Cable Clamps are completely described it 
the new Cannon AN catalog. If you have not 
yet received your copy, address Department 
B, Cannon Electric Development Company 


Los Angeles, California. 


CANNON ELECTRIC 


: craic Cannon Electric Development Co., Los Angeles, California 


Canadian Factory and Engineering Office: Cannon Electric Co., Ltd., Toronto 
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and Finland as their zone of activity: 
Warsaw, Brest-Litovsk, Lodz, Vilna. 


Minsk, ete., would be brought within 
the range of Allied air power from the 


Moscow bases; and the Ukraine terrj- 
tory would be vulnerable to the Allied 
aircraft stationed in the vicinity of 
Rostov. Aero Digest, April, 1943. 
pages 109-111, 142, 277, 13 illus 


Wanted: True Air Strategy. Major 
Alexander P. de Seversky Recent 
aeronautical developments in the light 
of air-power facts are discussed. The 
writer declares that, while the United 
States has more and better aircraft, 
they do not represent air power in the 
sense that General “Billy’’ Mitchell 
and his followers used the term, A 
separate governmental air department 
is advocated and a revision of Amer- 
ica’s military organization to give air 
power equality with other services is 
advised. ‘The American Mercury, 
May, 1943, pages 562-571. 


China in the Air. V. L. G. This 
article not only describes the ingenuity 
with which China has derived the 
greatest possible use from a small air 
foree but also pleads the urgency of 
supplying her with up-to-date Allied 
aircraft types for a more offensive air 
strategy. It reviews the genesis of the 
Chinese Air Force: its organization; 
the support it received from Russia 
before the Russo-German combat; the 
development of special defensive tech- 
niques; the effeet of lack of air sup- 
port upon ground operations, person- 
nel resources, landing facilities, air 
tactics, and intelligence work. It also 
reviews the countermethods followed 
by the Japanese and presents an 
analysis of why it is desirable from the 
Allied point of view to reinforce 
China’s air strength so that Japanese 
first-line aircraft may be diverted from 
other sectors. Flight, March 4, 1948, 
pages 230-238, 6 illus. 

London Survey. Peter G. Mase- 
field. The technical editor of The 
Aeroplane evaluates the offensive 
aerial power of the United Nations and 
discusses its strategic application 
against the Reich. He comments on 
armament and performance features of 
various American, British, and Ger- 
man airplanes. Tabulated data, show- 
ing relative weight per minute, offers a 
comparison of the fire power of Allied 
and Axis planes. The armament, total 
weight of fire for all guns, and weight 
of fire possible against one target are 
listed for the Boeing B-17, Bristol 
Jeaufighter, de Havilland Mosquito, 
Messerschmitt Me 210, Hawker Hur- 
ricane IIc, Focke-Wulf Fw 190A3, 
Grumman Wildcat, Supermarine Spit- 
fire IX, Bell Airacobra, Avro Lan- 
caster I, and the Messerschmitt Me 
109F1. The figures indicate that the 
American and British bombers and 
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Wittek Types FBC and FBCA 
Aviation Hose Clamps 


Made of noncritical mild carbon steel, and zinc plated for 
corrosion resistance, Wittek Types FBC and FBCA Aviation 


Hose Clamps have performance characteristics comparable to 
hose clamps that were made of stainless steel. 

Wittek Aviation Hose Clamps, known as the standard of 
the industry since the beginning of modern aviation, are now 
being used by the nation’s leading military aircraft and engine 
builders. Wittek FBCA Hose Clamps meet all requirements 
of Army Air Forces Specification 25529. Wittek Manufactur- 
ing Co., 4305-15 West 24th Place, Chicago 
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Here's What Youre Fighting For... 


... your way of life! Every man interprets it a little differently, 
but to us all it means a car, a radio, a refrigerator; the right to 
those things that make our daily life pleasanter, more conve- 
nient, more exciting. Today Weatherhead plants are producing 
vital parts for planes, tanks, ships, trucks and munitions at the 
rate of millions every twenty four hours. The coming of Peace 
will find us prepared to join with you in building the durable 
goods all the world will want from America as well as many 


strange new devices that are even now being born in the war. 


Look Ahead with 


Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 


Manufacturers of vital parts for the automotive, aviation, 
refrigeration and other key industries. 


Branch Offices: Detroit, Los Angeles, New York and St. Louis 
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fighters are superior to those of the 
Germans in all categories, but they 
also reveal certain weaknesses which, 
it is stated, can be overcome. Flying, 
May, 1943, pages 44, 45, 161, 162, 2 
illus. 

The Promise of Air Power. Part II. 
Tom Ashley. The second part of an 
article that reviews the basic prin- 
ciples of United States air power gives 
the development of different types of 
bombardment and their contributions 
to air superiority. American em- 
phasis upon heavy bombardment is 
pointed out, the origin of medium 
bombardment is traced as an out- 
growth of attack aviation, and an in- 
adequacy is noted in the development 
of battlefield aviation. Certain Ger- 
man and British theories of air power 
are also mentioned. 

The writer’s conclusions are that, 
while the United Nations are ex- 
tremely powerful in long-range, heavy 
bombardment aviation, they are still 
inferior when it comes to battlefield 
aviation. However, he states, their 
A-20’s and medium bombardment 
planes are superior to the Stuka. 
Southern Flight, April, 1948, pages 22— 
24, 7 illus. 


Air Transport 


The Future of Air Commerce. 
Major R. H. Thornton. In this ab- 
stract of a paper read before the In- 
stitute of Export, the writer considers 
some of the problems of British Air 
Commerce after the war. By com- 
parative figures on aircraft and ship 
pound-miles per horsepower transport, 
he demonstrates the fallacies of those 
predictions that promise cheap high- 
speed air transport. He also indi- 
sates the reductions in costs that can 
be looked for and explains why pas- 
senger transport is a particularly likely 
field of exploration for air com- 
merce. 

The article stresses the need for 
internationalizing air transport over 
Europe and discarding hampering 
multinational rules and takes up the 
questions of subsidies, monopolies, and 
standards of efficiency engendered by 
competition. British and American 
policies with regard to competitive 
practices are compared. Flight, March 
4,1943, pages 226-228; “The Future of 
British Air Commerce,” The Aero- 
plane, March 5, 1943, pages 272, 273, 
3 illus. 

Fly Them into Action. Major Sed- 
ley Peck. The problem of transport- 
ing military aireraft to the fighting 
fronts is discussed. A project for 
floating air bases to facilitate the 
flying of planes across oceans, recently 
presented to the Government for con- 
sideration by Capt. Bernard Brookes, 
is outlined. Advantages of the plan, 
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The views and opinions 
expressed in this section 
are exclusively those of the 
writers or publications 
named. They are in no 
case to be construed as 
those of the Aeronautical 
Engineering Review or the 
Institute of the Aeronauti- 
cal Sciences. 


which was offered as a solution to the 
transport problem, are summarized. 
U.S. Air Services, April, 1943, pages 
33, 34. 

Survey Pilot. Charles Kennett. 
An ex-R.A.F. squadron leader de- 
scribes the work of laying out an inter- 
continental air line and his experiences 
in carrying out the undertaking. It is 
shown that the job required not only 
skillful airmanship but diplomacy as 
well. The route surveyed was from 
LeBourget, France, to Northwest 
Africa. Atr-Age, June, 1943, pages 
22, 23, 66, 67, 3 illus. 

Car to the Airport. Lynn H. Ker- 
rington. Some statistics on the cost of 
automobile transportation from city to 
airport show that the charges on a 
cost-per-mile basis are from one and 
one-half to 13'/. times as much as 
those of air travel. Covering trans- 
portation by limousine and taxi, dif- 
ferent rates charged in representative 
American cities are discussed. How- 
ever, the article also notes some of the 
costs attendant upon the operation of 
such services and reports statements 
by operators in vindication of the 
charges. Flying, May, 1948, pages 76, 

2, Lillus. 

Passenger ‘Servicing’ Keynotes Fu- 
ture. E. J. Foley. The writer recom- 
mends an examination into the ade- 
quacy for tomorrow’s trade of today’s 
air-line passenger-servicing policies. 
The influence of the war on these poli- 
cies is discussed. It is stated that 
under today’s operating conditions it 
is apparent that the air lines are alert 
to service requirements and are main- 
taining the maximum practical level 
but that all premises may not hold in 
an era of 100,000-lb. 300-m.p.h. air- 
craft, international networks of routes, 
and airports still further removed from 
metropolitan areas. Those items that 
are air-line controlled—ticket service, 
food service, and scheduling—are dis- 
cussed. American Aviation, April 15, 
1943, page 58, 1 illus. 

Short-Haul Air Transportation 
America’s Little Air Giant. Air-line 
development in America is discussed 
with particular attention to the sub- 
ject of short hauls. It is shown that 
in the beginning short hauls were neg- 
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lected because air-line pioneers 
thought in terms of distant horizons 
when laying out routes. It is recalled 
that because Cleveland was chosen as 
a stop on the first transcontinental air 
line, Pittsburgh was left without air- 
line service. The article describes 
how a Pittsburgh automobile man 
founded a shuttle run, consisting of 
three Waco planes and a staff of 20 
persons, to serve as a connecting link 
with the transcontinental mail. This 
service soon gave way to Pitcairn mail 
service and Pittsburgh was definitely 
placed on the air map. National Aero 
nautics, April, 1943, pages 14, 15, 36- 
9 illus. 


Airplane Descriptions 


Britain’s Secret “Sky Rocket.” 
Joan Bradbrooke. General informa- 
tion is given on the construction and 
performance of the Hawker Typhoon. 
Although certain details of this high- 
speed destroyer fighter are still secret, 
the writer states that its top speed 
exceeds 400 m.p.h., that it has a 
longer range than either the Hawker 
Hurricane or the Supermarine Spit- 
fire, and that it is heavily armored and 
sasily maneuverable. The Typhoon, 
a single-seater plane, is powered by a 
24-cylinder H-type, liquid-cooled Na- 
pier Sabre engine. Skyways, May, 
1943, pages 93, 94, 96. 

Luftwaffe Allsorts. From notes re- 
leased by the British Air Ministry, 
additional details on certain German 
aircraft and engine types are given. 
Included among these is the Messer- 
schmitt Me 323 which, although it is a 
transport monoplane with six engines 
of 700-800 hp. each, is termed a 
“powered glider.” The unorthodox 
design of the multiwheel undercarriage 
is one of the features of this transport. 
Three-view general arrangement draw- 
ings accompany data on the Blohm 
and Voss BV 222 six-engined flying 
boat. High-altitude Junkers airplanes 
and the Daimler-Benz DB 606 double 
engines, described as two DB 601 
units mounted side by side and driving 
a single airscrew through an extension 
shaft, are also discussed. Flight, 
March 11, 1943, page 260, 2 illus. 

Flying the Curtiss ‘‘Commando.” 
Herbert O. Fisher. Some of the opera- 
tional features of the Curtiss C-46 
Commando are described by instruct- 
ing the reader how to perform the 
take-off, climb, landing, ete. Stability 
and speed are marked as the two most 
important features of the C-46. The 
Sportsman Pilot, April, 1943, pages 14, 
15, 4 illus. 

Messerschmitt 210. Paul Andrews. 
Additional information is given on 
the structural details, armament, and 
armor of one of the latest German air- 
planes, used as a long-range fighter 


— 
|| 

| 

| 

| 


50 


AERONAUTICAL ENGINEERING REVIEW—JUNE, 1943 


EN years ago, in May 1933, Firestone 

built the FIRST Synthetic Rubber 
Aircraft Tires for our armed forces. This 
historic pioneering achievement established 
Firestone leadership in two fields — as a 
maker of high-quality aircraft materials and 
as an experienced manufacturer of synthetic 
rubber products. 


Today, Firestone is turning out aircraft 
tires and tubes of all types by the 
thousands, made with synthetic as well 
as natural rubber. In addition, Firestone 
is making wheels and brakes, pilot and 


crew seats and cushions, bullet-sealing fuel 
and oil cells, wings for cargo planes, crash 
pads, inflatable life vests and belts, inflatable 
rubber boats and rafts, shatterproof oxygen 
cylinders, seadrome mooring and marker 
buoys, molded plastic parts, plastic fabrics, 
and many other indispensable aircraft 
products made of rubber, metal or plastic. 


A telegram or telephone call will bring 


vy a Firestone Aircraft technical man to 


you, by air if necessary, to help you. 


, Firestone is ready to work with you in 
>, the cause of Victory and in the interest 


of aviation progress. 


Listen to the Voice of Firestone every Monday evening over N.B.C. 


FIRESTONE AIRCRAFT COMPANY 
AKRON, OHIO - - - LOS ANGELES, CALIF. 
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and bomber escort, a dive bomber, and 
a low-level attack plane. Structural 
details are compared with those of 
other aircraft of that make. The 
power plants are stated to be similar 
tothat of the Messerschmitt Me 1O9F, 
differing in the method of mounting, 
which is called unique, and in having 
cooling ducts. The engine mount is 
reported to reverse the usual German 
practice, the main supporting mem- 
bers being welded steel box girders in 
compression, with standard shock- 
absorber mount held in position by 
oversize circlips at the two pickup 
points on the engine. These extend to 
a ball joint at the firewall and are 
joined by a diagonal tubular support. 
The small number of structural mem- 
bers is credited with aiding the high- 
speed production of the plane. The 
additional armament is called the 
principal point of interest, and details 
on the armament and its controls, as 
well as the design of the diving brakes 
and other components, are given. 
Sketches clarify the descriptions. Air 
News, April, 1948, pages 7-9, 56, 7 
illus.; ‘‘Messerschmitt Me-210-A-1,”’ 
Aviation, April, 1948, pages 235, 237, 
illus. 

P.E.2s and Stormoviks. Two Rus- 
sian aircraft, the Stormovik and the 
P.E.2 medium bomber, are briefly de- 
scribed. The information on the 
Stormovik refers mainly to its arma- 
ment and the jet propulsion system of 
discharging rocket bombs from be- 
neath its wings. 

The twin-engined P.E.2 is stated to 
be similar in some respects to the Me 
110, but it is noted that a rearward 
fring turret is fitted beneath its fuse- 
lage. Applicable for either precision or 
dive bombing, this plane is reported to 
have a top speed exceeding 300 m.p.h. 
and an internal stowage capacity for 
about 1,700 lbs. of bombs. Flight, 
March 18, 1943, pages 276, 277, 6 
illus. 


Airplane Spotting 


Cosas del Japon (Japanese Items). 
Identification marks of Japanese air- 
planes are explained. The numbers 
correspond to the last two digits of the 
year of the Japanese calendar when the 
airplane was built, 94 to 00 meaning 
aircraft built in the Japanese years 
2594 to 2600, respectively. For 
lurther classification the letters are 
abbreviations of Japanese words that 
denote the purpose of the various air- 
craft, as follows: B. for Byoinki or 
ambulance plane; R.K. for Rikugun 
Kyoryoku or army liaison plane; K. 
lor Kyukoki or dive bomber; S. for 
Sentoki or fighter or pursuit plane; 
8.H. for Suijo Hikoki or seaplane; H. 
for Hikosen or flying boat; O.B. for 
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The Brewster F3A Navy fighter. This is a counterpart of the F4U Corsair designed for 


carrier operations. 


Omoshi Bakudanki or heavy bomber; 
K.B. for Karui Bakudanki or light 
bomber; T. for Teisatsuki or scouting 
plane; K.T. for Kaijo Teisatsuki or 
scouting seaplane; G. for Gyoraiki 
or torpedo plane; K. for Kyorenki or 
training plane; and Y. for Yusoki 
or transport plane. 


Navy airplanes include the follow- 
ing types: fighter planes—Mitsubishi 
8-97, S-00, S-00-2, S-01 and Naka- 
jima S-01; torpedo planes—Mitsu- 
bishi G-97-1 and Nakajima G-97-2; 
scouting seaplanes—Aichi KT-98, KT- 
97, Kawainishi KT-94, and Naka- 
jima KT-95; medium bombers—Mit- 
subishi B-96-1 and Oteri, B-00, B-01; 
heavy bombers— Mitsubishi OB-96-4, 
OB-00; dive bombers—Aichi K-99, 
Nakajima K-01; flying boat—Con- 
solidated H-98. 


Army airplanes are as_ follows: 
fighter planes—Kawasaki and 
Nakajima 8-97; heavy bombers— 
Mitsubishi OB-98, OB-97 and Kawa- 
saki OB-97; light bombers—Mitsu- 
bishi KB-98 and Kawasaki KB-97; 
transport planes—Mitsubishi Y-98 
(MC-20) and Nakajima AT; Junkers 
Y-95 (Ju-52/3m). Aeronautica, Janu- 
ary-February, 1943, page 24. 


Armament 


The MG 131. The construction, 
performance, and operation of the MG 
131 aircraft gun are described. In- 
dicated as! the standard defensive 
weapon for the Luftwaffe’s bombers 
and fighter bombers, the MG 131’s 
flexibility of application is demon- 
strated as one of its advantages. It is 
specified as a 13-mm. (0.512-in.) ma- 
chine gun with a barrel length of 550 
mm. (21.65 in.) and an overall length 
with flash-damping tube of 1.170 mm. 
(46.06 in.). Possessing a firing rate of 
900 rounds per min. and a muzzle 
velocity of 750 meters per sec. (2,500 
ft. per sec.), the MG 131 can be in- 
stalled either in lenticular mounts or 
on gun rings, singly or in pairs, or 


(See page 151.) 


rigidly mounted and remotely con- 
trolled. 

The article also contains some pre- 
liminary data on the German guns, 
including the MG 17, standard ma- 
chine gun for German fighter airplanes. 
The loading systems and ammunition 
are also described. Flight, March 18, 
1943, pages 285, 286, 5 illus. 

Quelques notes sur l’évolution de 
l’armement Aerien (Some Notes on the 
Development of Aerial Armament). 
E. J. Sudan. A review of the arma- 
ment carried by modern fighter and 
bombing planes as compared with 
those of World War I. It is shown 
that now, as then, the machine gun is 
the most essential weapon, while the 
use of cannons gradually has become 
more widespread. The writer states 
that the French planned to use can- 
nons aboard military aircraft as far 
back as 1916. After many unsuccess- 
ful experiments the Hispano-Suiza 
organization developed a cannon en- 
gine, the 220-hp. Hispano. The in- 
crease of fire power and range of fire 
of modern military aircraft resulted in 
corresponding improvement in their 
armor, and the use of turrets trans- 
formed the combat airplane into an 
actual fortress. Schweizer Aero-Revue, 
October, 1942, pages 409-411, 4 
illus. 

The Pursuit Effect. Lt.-Pilot B. A. 
Rabineau. A discussion of the rela- 
tive hitting power of gunfire directed 
forward at a retreating bomber by a 
pursuing fighter and fire directed back- 
ward from the bomber at the fighter. 
The ballistics of forward and rear- 
ward firing are compared, as well as the 
probabilities of hitting and the pene- 
trative power of bullets, and relative 
wind values are studied. It is noted 
that the maximum protection from the 
enemy’s forward fire is given by an 
advantage in speed, whereas maximum 
efficiency of rearward fire is obtained 
by the enemy’s speed advantage. The 
selection and use of rear armament 
are discussed and the advantages are 
summarized. Aeronautics, April, 1943, 
pages 50-57, 6 illus. 
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OVER 


NOW AVAILABLE TO THE AIRCRAFT 
INDUSTRY THROUGH A SINGLE SOURCE 


Aircord Division 
JOHN A. ROEBLING'S SONS COMPANY 
TRENTON, NEW JERSEY 


THE INCREASING NEEDS of the aircraft industry suggest that the 


complete product lines, the engineering and the research supplied 


by Roebling to the industry through the years be made available 
through a central source. *x + That source is now Roebling’s Aircord 
Division, under the able guidance of Mr. Forrest S. Burtch who, in his 
twenty years of Roebling service, has become intimately familiar with the 
production, application, and engineering of wire rope and its allied products 
used by the aircraft industry. Aircord Division, John A. Roebling’s Sons 


Company, Trenton, New Jersey, Branches and warehouses in principal cities. 


ROEBLING 


STAINLESS STEEL AND GALVANIZED AIRCRAFT CORD AND STRAND... 
CORD AND TERMINAL ASSEMBLIES... ENGINE AND 


AIRCRAFT TERMINALS 
AIiRCRAFT SLINGS 
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Avigation 


McMillen’s Spherographical Sys- 
tem of Celestial Navigation. Dirk 
Brouwer and F. W. Keator. This 
article is taken from a manual, which 
jg as yet unpublished, containing a 
description of the apparatus and an 
exposition of its principal uses. The 
general plan of the McMillen method 
js outlined. The instruments used, 
consisting of the spherical compass, a 
great-circle ruler, and a spherical pro- 
tractor, are described. Methods are 
then given and illustrated, by ex- 
amples, for plotting geographic points, 
atwo-body fix, a great circle track be- 
tween two points, and selecting suit- 
able stars for a fix. Flights in polar 
regions present probléms of some diffi- 
culty because of the effect of the rapid 
changes in magnetic variation upon 
the magnetic compass. Allowances 
for such conditions are discussed and 
instructions are given for daytime 
navigation. 

The construction of a running fix is 
described, as well as an alternative 
method that is exemplified by three 
cases, With precautions regarding azi- 
muths. It is shown that no accurate 
timing of tangency is necessary but 
that the construction of a fix can be 
made only on a sphere and not on a 
fat-chart reproduction of the sphere. 

The merits of the system are sum- 
marized, showing that the operations 
can be carried out in five rapid and 
accurate steps, with simplicity as one 
of its great advantages. The disad- 
vantages that some critics have men- 
tioned are also given. Aero Dvigest, 
April, 1948, pages 116-118, 139, 140, 
266-268, 4 illus. 

Dead Reckoning Navigation. E. L. 
Collins. A study of computations 
based on the triangle of velocities. 
Fundamentals of dead-reckoning navi- 
gation are simply and concisely ex- 
plained. With a description of the use 
of each column, a suggested log for 
recording the necessary navigation in- 
formation is illustrated. Flying, May, 
1943, pages 65, 66, 132, 4 illus. 

Spherographical Navigation. The 
MeMillen Spherographical System of 
Avigation is discussed. Although the 
article acclaims the system as an ad- 
vancement in instructional systems 
and as a visual method of teaching, it 
criticizes its failures in practical appli- 
tation, Costliness, many opportuni- 
ties for inaccuracy, and the fact that it 
does not materially reduce the number 
of necessary operations in computing 
time and the other fundamentals are 
listed among its defects. What are 
stated to be basic flaws in the Me- 
Millen System are outlined under the 
following headings: Scale, Instru- 
ments, Simplicity, and Plotting Dead 
Reckoning. Accompanying photo- 


PERIODICALS 


The «irregularity of re- 
cetpt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
ts done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as soon as the issues 
are available in the United 
Stat es. 


graphs visually describe the McMillen 
process. Skyways, May, 1943, pages 
20, 21, 86, 90, 97, 6 illus. 


Business and Finance 


Shifting Prospects for Airline Rev- 
enue and Profits. Raymond L. 
Hoadley. The trend of earnings for 
air-line securities for 1943-1944 are 
forecasted. The writer’s conclusions 
are that, although operations for 
nearly all air lines seem likely to con- 
tinue on a profitable basis for the dura- 
tion, the earnings reached their war- 
time peak in 1942. Analyzing the 
factors affecting this situation, he dis- 
cusses the probability of a decline in 
the heavy volume of passenger and 
express traffic, the possibility of fare 
reductions, mail pay cuts, excess prof- 
its tax, and war contracts. The point 
covered most thoroughly in the article 
is that of the excess profits tax. 
Aviation, April, 1943, pages 205, 207, 
407, 1 illus. 


Civil Aviation 


When Is a Man Too Old to Fly? 
Charles I. Stanton. The Administra- 
tor of the Civil Aeronautics Adminis- 
tration discusses the relation between 
age and flying ability. He explains 
that a man may be too old to fight but 
still not too old to pilot a plane and 
take his part in war aviation, Ex- 
amples are given of aviation men who 
are above the maximum age at which 
the Army can use them but who are 
doing their part in the war. Many of 
these are instructors at civilian con- 
tract schools. Others are performing 
important duties in the C.A.P. It is 
shown that many top places in the 
C.A.A. are held by men who first began 
to fly decades ago. National Aero- 
nautics, April, 1943, pages 17, 46, 3 
illus. 

What if the Engine Quits? Lt. 
Comdr. B. P. Churchill. To prevent 
the danger of-accident due to engine 
failure, the writer suggests the further 
development of a reasonably priced 
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two-engined plane for civilian use 
which would show good performance 
on one engine and could actually com- 
plete a take-off even if one engine 
failed. He recommends the use of 
two 80-hp. fuel-injection engines, con- 
nected through a so-called free-wheel- 
ing mechanism to an automatic con- 
stant-speed propeller. The advan- 
tages are summarized as increased use- 
fulness, safety, and pleasure, combined 
with low cost. Air Facts, May, 1943, 
pages 32, 33, 36, 2 illus. 


Companies 


Consolidated Celebrates its 20th 
Anniversary. Supplemented by a 
record of the types of airplanes the 
company has produced, the history of 
Consolidated Aircraft Corporation 
during the past 20 years is traced. 
Starting with an initial order for 20 
training planes in 1923, Consolidated 
has developed and manufactured pri- 
mary trainers, two-seater biplanes, 
flying boats, land-based bombers, and 
transports. Consolidated’s 20th an- 
niversary is marked by a merger with 
Vultee Aircraft, Ine. Called the 
Consolidated Vultee Aircraft Corpor- 
ation, the company now produces in 
its Consolidated group of planes: 
the Catalina, the PB2Y Coronado, 
the B-24 Liberator, and the C-87 
Liberator Express. Its Vultee group 
of planes include the BT-13, the Sen- 
tinel, the Reliant, and the A-31 Ven- 
gance. Aviation, April, 1948, pages 
122-125, 404, 15 illus. 


Design 


Photoprint Process of Loft Layout 
Reproduction. Frank B. Marshall. 
The Photoprint process for the repro- 
duction of mold loft layouts, drawings, 
and master boards is described as in- 


corporating the Taber-Van Dusen 
method of contact printing. A sub- 


ject to be reproduced is placed in direct 
contact under pressure with the sensi- 
tized surface of the material upon 
which it is to be reproduced. It is 
stated that the result is undistorted 
and includes all lines and markings 
as they appeared on the original. Any 
desired quantity of duplicates, in- 
cluding left- and right-hand prints 
from the same original, can be made 
upon rigid sheets or blocks of metal, 
plywood, hardwood, plastic, or other 
materials. The process is used for 
making full-scale line reproductions of 
any original layout, drawing, or tem- 
plate on sheets of rigid material or 
upon paper or linen for blueprinting. 
It is shown that, since it is a direct- 
contact reproduction, positive accu- 
racy is achieved and broadening of 
lines is eliminated. Dimensional sta- 
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bility of the original is preserved, error 
is avoided, and the expense of hand 
copying is eliminated. The process 
differs from conventional photography 
in that no camera or lens is used, but it 
follows photographic processes by 
using sensitized negative and positive 
materials that are exposed to light 
and subsequently treated in chemical 
baths. 

Details are given on the building of 
the equipment required and a layout 
is suggested for a photoprinting room. 
A detailed description follows of the 
steps involved in the process, carrying 
it through transference of a drawing 


ice and the actual cut- 
ting out of 1 parts as a production 
operation 1 April, 1948, 
pages 154-156, 159-161, 20 illus. 
Lofting Problems of Streamline 
Bodies. Part 12. Carter M. Hartley 
and Roy A. Liming. This installment 
continues the discussion of conic loft- 
ing techniques and defines the differ- 
ences between the graphic approach 
and the mathe 
indicating that 
plements the 
the two, faitht 
lated data 
mathematica 


to a metal suri 


ation, 


atical approach, also 
the one technique im- 
‘ther. By combining 
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ipplications, the final 


FOR THAT NEW MODEL... 


LOW WEIGHT - COMPACT DESIGN 


WITH A BLACK & DECKER MOTOR 


of product development. 


WARE of the important advantages of low weight 
and compactness, many design engineers are 
already specifying Black & Decker special application 
motors in their “blueprints for tomorrow.” 
Designing the motor for your particular application 
frequently permits not only a reduction in motor 
weight because of higher efficiency, but a decrease in 
weight of the product itself. 
Because of these and other important reasons, we 
recommend discussing the motor in the early stages 


THE BLACK & DECKER ELECTRIC CO. 
KENT, OHIO 


THOROUGH ENGINEERING 
is the basic factor behind 
the successful operation 
of this hydraulic pump 
motor and many other 
fractional horsepower 
motors we have designed 
for all types of equipment. 


SPECIAL 


FRACTIONAL HORSEPOWER 
APPLICATION 


MOTORS 


REVIEW 


JUNE, 1943 


layout can be made to represent the 
desired degree of dimensional! integ- 
rity. The application of these meth. 
ods is explained with the aid of 
sketches. The profile and plane views 
of a typical fuselage are analyzed, re. 
vealing a total of 16 curve sections, 
two for each of the five basic contours 
shown in the profile view and two 
each for the three basic contours 
shown in the plane view. These gee. 
tions may all be calceylated simultane. 
ously by the use of the special caleu- 
lation charts described and illustrated 
in a preceding installment. It is 
shown that the relative speed of the 
two methods is an important factor 
and, to the extent that accuracy can 
be maintained within allowed toler- 
ance, the speedier of the two methods 
may be selected. A situation of this 
sort is taken as an illustration. The 
article concludes with a summary in 
which it is stated that the successful 
application of these techniques has 
been analyzed and illustrated in suff- 
cient detail to suggest a working basis 
for the use of the system. Aero 
Digest, May, 19438, pages 200-202, 
205, 420, 10 illus. 

Weight or Speed? A brief discus- 
sion of the effect of the weight of a 
complete plane on its performance. 
How the take-off, maneuverability, 
and climb are influenced by varia- 
tions in the weight is described with 
the aid of diagrams. Aztr-Age, June, 
1943, pages 18, 69, 3 illus. 

Trends of British Bomber Design. 
J. I. Waddington. A brief analysis of 
the principal types of British bombers, 
the missions for which they are de- 
signed, and the trend of their current 
development. The bombers are di- 
vided into two main classes—the 
high-level precision types (including 
heavy, medium, and light bombers) 
and the low-level attack types—with 
the characteristics and techniques of 
each kind of bombing described. 

In considering the postwar conver- 
sion of present British bombers to 
airliners, the writer states that, while 
this will probably be a necessary 
measure, it will be a poor compromise. 
He explains briefly why the specialized 
design of a bomber does not lend it- 
self to the most efficient kind of civil 
aircraft. His comments also touch 
upon armament, the tricycle under- 
carriage, and trends toward higher 
altitudes and  larger-sized planes. 
Aero Digest, April, 1943, pages 223, 
224, 227, 416, 10 illus. 

The Twin Engine Fighter Formula. 
A. Falorde. A conspectus of views on 
the twin-engined fighter is presented, 
design factors and some of the opera- 
tional factors being studied with the 
object of obtaining a guide to future 
fighter-plane development. For pur- 
poses of analysis, performance and 
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What Nylon Can Mean to 


How this stronger, lighter material 


In 1939, DuPont announced Nylon to the public—a new miracle material, which 
among other uses could be made into the sheerest, strongest, loveliest stockings 
American women had ever seen. “U. S.” research men wondered — wondered 
since Nylon in stockings was stronger, sheerer, more resistant to runs, why it 
might not be also a stronger, lighter, more efficient material for tire cord than 
any previously used. With the cooperation of DuPont, they set out to see how 


this new substance would act as a substitute for cotton or rayon tire cords, 


Nylon, in some important ways, is as far ahead of cotton or rayon cord for use in 


a | 
ee airplane tires as fluid drive is ahead of the old-time foot pedal gear shift. One way 


in which it is superior to either cotton or rayon is its great strength per unit 


of thickness. In the design and construction of airplane tires, this characteristic 
~\ whe. presents great possibilities. Yet, there are still unanswered questions, unsolved 
problems, unexplored horizons. 


It was natural for “U. S.” to undertake this problem because for years 
“U.S.” laboratories had pioneered and developed rayon for tires and 
“U.S.” factories had produced rayon tires for automobiles, trucks and 
airplanes. With this background of experience in related fields, a prac- 
tical Nylon construction was soon developed. The earliest laboratory 
tests indicated possibilities that a superior strength material for use in 
tire carcasses had been found—that stronger, lighter tires than had ever 


been known before could be built with Nylon cord. 


Then passenger and truck tires were built and tested on dynamometers. Hour 
after hour, day after day, these tires were run on the giant test wheels without 
a stop except for a periodic examination. Finally truck tires with Nylon bodies 
were put into high-speed service over scorching highways. In every test these 
Nylon-built tires proved that they could outrun and outperform the best tires 


built of cotton or rayon cord. 


Many 


actua 
of id 
was 
great 
solve 
Unit 


searc 


| 
a 


Airplane Tire Construction 


points the way to better Airplane Tires 


or use in 
Jne way 
per unit 
cteristic 


insolved 


or years 
ires and 
icks and 
, a prac- 
yoratory 
yr use in 


had ever 


of 


- 


_ 


Even before Pearl Harbor, “U. S.” tires made with Nylon cord bodies 
were tested on military aircraft. These Nylon tires outperformed, in 
carcass strength and in ability to “take it,” even the finest of the rayon 
construction which had been pioneered and perfected by the United 
States Rubber Company. The results of these military tests under actual 
service conditions confirmed beyond doubt what already had been 


found in the laboratory and on the highway. 


Many other tests have been conducted in the “U. S.” laboratories and in 


actual service. A six-ply Nylon tire was tested against an eight-ply rayon tire 


of identical air capacity. The results showed that although the Nylon tire 


was four pounds lighter and contained 1.7 pounds less rubber, it had a 25% 


greater strength rating than the rayon tire. Problems have been met and 


solved. But still the properties of Nylon tire cord are not fully understood. 


United States Rubber Company research men are testing, experimenting, MN 


searching for answers that still lie ahead. 


With its lightness of body, its giant strength in relation to thickness, Nylon 
may well point the way to stronger, safer, lighter, far better tires for your 
airplane and for your automobile. Although known to the world only since 
1939, Nylon already has proved itself to be a substance of great value. 
But whether made from Nylon, from rayon, from cotton cords or from spider- 
web-thin steel, from synthetic rubber or from the natural milk of the rubber 
tree, “U.S.” will build better and better tires—as its technical men open up 


new methods and new materials to the America of tomorrow. 


UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue + Rockefeller Center - New York 


| 


U.S. Royal Airplane Tires and Tubes 
Are Pre-Tested for Performance 


Airplane tires have to be built to close tolerances to 
fit into crowded nacelles, forks and struts. U. S. 
Royals are frequently taken from production, 
mounted, inflated and checked against specifications. 


Accurate instruments automatically record deflec- 
tion of every type and size of U. S. Royal Airplane 
tire. Copies of these deflection charts are available 
on request, 


ONLY “U.S.” HAS 


1, TEMPERED RUBBER TREAD—A tougher, scuff. and heat- 
resistant tread compound for airplane tires. 

2. SAFETY-BONDED RAYON CORD—A lighter, more resil- 
ient, airplane tire material with tremendous impact 
resistance and stamina at high temperatures. 

3, FIELD AIRPLANE TIRE SERVICE—A force of “U, S.” 
field engineers in every part of the country is 
promptly available for engineering and techni- 


UNITED STATES °<!/’ 


1230 Sixth Avenue + Rockefeller Center - New York 


THESE EXTRAS 


cal help on tire and undercarriage problems. 


4. “U.S.” ICE GRIP TREAD—A tread of revolutionary de- 
sign and performance for snow- and ice-covered land- 
ing surfaces. 


5. STATIC GROUND CONSTRUCTION — Conductive rubber 
construction grounds static electrical charges upon 


contact with the ground. This safety feature is avail- 
able in every U, S. Royal Airplane Tire. 


RUBBER COMPANY 
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operational factors are considered 
separately, although they are actually 
interrelated. The writer discusses 
speed as a means of showing the rela- 
tionship between the twin-engined 
fighter and the single-engined fighter. 
A study of the subject made by Clar- 
ence L. Johnson, Chief Research 


PERIODICALS 


Engineer of the Lockheed Aircraft 
Corporation, is reviewed. The rela- 
tive drag occurring with the twin- 
engined and single-engined types is 
discussed, and operational aspects of 
the two types are considered. Aero- 
nautics, April, 1943, pages 36-42, 8 
illus. 


Engines 


Excess Air and Brake Mean Ef- 
fective Pressure. P. H. Schweitzer. 
A formula for expressing the relation 
between the excess air and the brake 
mean effective pressure of an internal 
combustion engine is evolved. The 
formula is based on the fuel consump- 
tion in lbs. per b. hp. per hour, the 
chemically correct air-fuel ratio, the 
volumetric efficiency, the scavenging 
eficiency, and the excess-air factor, 
which is defined as the actual air-fuel 
ratio divided by the chemically correct 
air-fuel ratio. It is explained that 
the equation has universal validity 
for either four- or two-stroke-cycle 
engines, for carburetor engines, and 
fuel-injection engines of either com- 
pression-ignition or  spark-ignition 
type, and for normally asperated or 
supercharged engines of all types. A 
simpler formula for four-stroke-cycle 
engines with negligible contamination 
of the fresh charge by residual gases 
is also given. In an appendix the 
derivation of the fundamental equa- 
tion is shown. Transactions of the 
A.S.M.E., April, 1943, pages 159-163, 
3 illus. 

New Materials for Aircraft Engines. 
Mel Young and Herman H. Hanink. 
Because of the great demands of war 
production it has become necessary to 
take conservation measures with some 
elements in particular and with all 
materials in general. In this article 
the writers pay particular attention to 
new developments in the use of steels, 
plastics, synthetic rubber, and silver. 
It is noted that aircraft engines will 
soon have an almost completely new 
set of alloy steel for the majority of 
working parts. The NE steels se- 
lected for the purpose are discussed 
and a table of specifications is fur- 
nished. Hardenability curves for oil- 
hardening steels and carbonizing steels 
areshown. Fatigue curves and hard- 
hess-depth curves are also furnished. 
Discussing plastics, the writer de- 
scribes the use of these materials for 
baffles for air-cooled engines, push- 
tod housings, transparent film for de- 
hydration and preservation of engines 
during shipment and storage, and 
plugs containing a drying agent for 
insertion in engine openings to prevent 
corrosion. The use of plastics in en- 


gine construction is stated to be 
limited apparently because of tem- 
perature and stress conditions en- 
countered in a power plant where the 
highest output is demanded from the 
least weight. The development of 
synthetic rubber for certain engine 
parts is reviewed. Research has re- 
duced a great many of the processing 
difficulties, and careful selection of 
plasticizers, fillers, and curing agents 
has provided a variety of compounds 
for specialized applications. S.A.E. 
Journal, May, 1943, pages 157-164 
(Transactions), 18 illus. 

German Engine Projects. Accom- 
panied by drawings, brief descriptions 
are given of two new German aircraft 
engines: one a multibank Junkers 
radial and the other a twin Daimler- 


_ Benz installation operating a single 


propeller. Although particulars are 
given on each engine, those on the 
Daimler-Benz are more detailed. The 
belief is that the four-row, 24-cylinder 
Junkers engine is not yet in service. 
Installed in the He 177 Bomber, the 
question is raised whether the D.B. 
606 engine is also fitted to the Me 115 
fighter. Flight, March 18, 1943, page 
279, 2 illus. 


Calculation of Proportional Cams . 


for Internal Combustion Engines. E. 
Rossner. The proportional cam is 
widely used for intake and exhaust 
valve actuation in designs where space 
and weight limitations play an im- 
portant part, as in airplane engines 
and auxiliary engines for airplanes. 
It is explained that the advantage of 
this type of cam is that under similar 
conditions the acceleration of the 
spring-loaded sector is smaller than 
with the conventional cam, thus per- 
mitting the use of a smaller spring or 
a higher lift with the same spring. 
With the proportional cam, the cam 
contour must be so laid out that a 
constant relation is maintained be- 
tween the spring force and the inertia 
force of the valve masses. The writer 
gives detailed information on the de- 
sign requirements and layout of pro- 
portional cams. Automotive and Avia- 
tion Industries, May 1, 19438, pages 
38-40, 3 illus. 

They’re Both Good. A. Dawydoff. 
A brief discussion of the relative 


merits of liquid-cooled and air-cooled 
engines is accompanied by illustrations 
showing important features of both 
methods of cooling. It is pointed out 
that many arguments on the subject 
of liquid- versus air-cooling show a 
misinterpretation of fundamentals. 
Air Trails, May, 1943, pages 21-23, 
13 illus. 

POWER from Pistons to Props. 
Roland H. Spaulding. Preceded by an 
explanation of the principles of aircraft 
engines and how they function, this is 
a compendium of illustrations and 
data on various American aircraft 
engines and one British type. In the 
“light” air-cooled division are shown 
several Lycoming, Continental, Rear- 
win Ken-Royce, Warner, Jacobs, 
Franklin, and Kinner models. The 
“heavy” air-cooled engines section 
contains Wright, Pratt & Whitney, 
and Ranger engines. The liquid- 
cooled engines include the Allison and 
British Rolls-Royce types. Skyways, 
May, 1943, pages 32-48, 51-60, 78 
illus. 

Gasket Material. The manufac- 
ture of gaskets for aircraft engines 
from a high tensile fibrous sheet ma- 
terial impregnated with phenolic plas- 
tics is described. It is explained that 
this gasket material has been under 
development since 1941 and is impor- 
tant in that it releases asbestos, syn- 
thetic rubber, and other limited ma- 
terials for those uses for which there is 
no possible substitute. Although con- 
ceived as a supplementary material, it 
is stated to have proved superior to 
its predecessors in certain applica- 
tions. It can be used on both liquid- 
and air-cooled engines. Modern Plas- 
tics, May, 1948, pages 78, 79, 156, 7 
illus. 

Motores Sobrealimentados (Super- 
charged Engines). Hugo Fuentes. 
It is stated that the efficiency of any 
conventional aircraft engine decreases 
with altitude. In order to have a 
proper fuel mixture it is necessary to 
use superchargers. Two types of super- 
chargers, volumetric and centrifu- 
gal, are described. The volumetric 
superchargers are divided into the pis- 
ton type and the Root’s type. Their 
disadvantage is attributed to the im- 
perfect adjustment between the wall 
of the housing and the rotor. The pis- 
ton type is considered to be even less 
adaptable to aircraft engines because 
of the effect of inertia of its members. 

The writer devotes the principal 
part of this first of a series of articles 
to centrifugal compressors. These are 
divided into those with direct drive 
from the crankshaft and those turbo- 
compressors that are actuated by the 
exhaust gases. He goes into details on 
compression ratio and speed ratio, ab- 
sorbed and recovered power, and 
various types of clutches. Revista de 
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LEA Technicians devised the effective 


BURRING 


Methods and Materials 


used on these GEARS, COUPLINGS, PLATES, RINGS and CLIPS 


ERE’S a precision job of manufacturing, if there effective and economical, helping to maintain production 
ever was onel Machining of parts going into at a high rate and to reduce rejections. 

these finely-made GRAFLEX Cameras must be to the 

closest of tolerances. Parts must not have the slightest In countless other war-industry plants, the LEA way 


suggestion of a burr anywhere. of removing burrs has been adopted. 


In the GRAFLEX plant, LEA Methods 
and LEA Materials are being used to 
remove the burrs from parts such as those 
illustrated. On test, they proved most 


If your plant is not included among these, 
why not investigate the LEA advantages? 
Our engineers will be glad to help you 
work out proper methods. 


The LEA Manufacturing Company 


WATERBURY, CONN. 


Burring, Buffing and Polishing . . . Specialists in the Development of Production Methods and Compositions 
6-LM-8 
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la Fuerza Aerea, October-November- 


December, 1942, pages 25-36, 10 
illus. 
The Allison. William Levenor. 


The chronology of Allison engine de- 
velopment and the adoption of this 
liquid-cooled in-line engine by the 
United States Army for pursuit planes. 
Factors affecting decisions as to what 
type of engine to use in fighter air- 
craft are also surveyed. 

The article reviews the features, 
background, development, and_ pro- 
duction (including subcontracting) of 
the Allison engine. It lists the dif- 
ferent advantages of both liquid- and 
air-cooled engines and compares the 
Allison with liquid-cooled engines of 
European manufacture. It then 
shows the limitations upon power- 
plant design (especially as to the in- 
stallation of supercharging and inter- 
cooling) which are created by the re- 
quirements of plane design and im- 
posed by the tactical needs of specific 
aircraft. Several American and Brit- 
ish fighter models are mentioned, to- 
gether with the engines by which they 
are powered and the reason for each 
installation. Flying, May, 1943, pages 
28-31, 84, 86, 89, 90, 92, 6 illus. 

Jagdflugzeug ound Sternmotor 
(Fighter Plane and Radial Engine). 
This article calls attention to the re- 
versal of the trend in the construction 
of fighter planes. It is shown that, 
while for some years the air-cooled 
radial engine was not favored for this 
type of aircraft, it now has come to the 
foreground to compete with the liquid- 
cooled in-line engine. This change is 
found to be contrary to the general ex- 
pectations. As late as the middle of 
1940, fighter-plane design seemed to 
have adopted the in-line engine ex- 
clusively, as represented by the Mes- 
serschmitt Me 109, Heinkel He 113, 
Dewoitine De 520, Spitfire, and Hurri- 
cane. The writer states that even in 
the United States where the air- 
cooled radial engine had a substantial 
preponderance, the Tomahawk P-40 
was equipped with the Allison 1710 
of which, at that time, there were in- 
sufficient numbers on hand. The race 
between the air-cooled radial and the 
liquid-cooled in-line engine seemed to 
have been decided in favor of the 
latter, 

The reasons for this decision and 
also for the current use of the radial 
engine are given. Advantages and 
disadvantages of both engine types 
are compared and the conclusion is 
reached that the outlook for the in- 
line engine is not so bright as it was 
formerly. However, this does not 
mean that it is expected to be dis- 
carded entirely. If signs are not mis- 
leading, modifications of the design of 
in-line engines are already noticeable, 
and it is possible that the solutions of 
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pending problems may be realized, 
but not soon enough to have any bear- 
ing on the present war status of the 
fighter plane. Schweizer Aero-Revue, 
October, 1942, pages 407-409, 4 illus. 

Here’s Your Horsepower. W. B. 
Courtney. Written for the layman, 
this is an explanation of some funda- 
mental aircraft-engine design and 
production problems. Comparison 
with automobile engines forms a basis 
for interpretation. Among the factors 
that the writer gives as differentiating 
the aircraft engine from the auto- 
mobile engine are those of weight, 
weight-power ratio, altitude problems, 
and carburetion. He also compares 
requirements and production methods 
of the Cadillac automobile engine and 
the Allison aircraft engine to show the 
necessity of finer finishing in the air- 
craft type. 

Four engines of early United States 
aviation are noted: the Curtiss OX, 
the Liberty, the Hispano-Suiza, and 
the Whirlwind. The differences be- 
tween air-cooled and_ liquid-cooled, 
radial and in-line, and current types 
of engines are defined and the manu- 
facturers of each are named. AIl- 
though he states that the United 
States aircraft-engine industry at this 
stage of development is committed to 
gasoline, the writer mentions the fu- 
ture possibilities of Diesel engines and 
jet propulsion. Collier’s, May 1, 
1943, pages 14, 15, 65, 66, 2 illus. 


Flight Technique 


Wingitis. John R. Peters. The 
writer discusses ‘“‘pilot error’ as a 
cause of aircraft accidents. The errors 
that pilots make are listed and some 
figures on the proportion of losses in 
the Army Air Forces due to pilot error 
are furnished. Suggestions for pre- 
venting accidents of this type are 
given. Air Facts, May, 1943, pages 
26-30. 

éEl Factor Homber Sera Siempre 
Una Incognita en el Accidente de 
Aviation? (Is the Human Factor 
Always Going to be an Unknown 
Quantity in Airplane Accidents?). 
Luis Vivanco. Excerpts from a paper 
that deals with airplane accidents and 
their causes, read at the Chilean Avia- 
tion School. The writer gives special 
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consideration to the problem of the 
human factor, and actual accidents are 
cited and investigated, and deductions 
are made on their causes. He makes 
the following suggestions to reduce 
the influence of the human factor in 
airplane accidents to a minimum: 
(1) a minute fitness test of each in- 
dividual and better flight training; 
(2) regulated medical control and 
adoption of official forms to be used 
as a summons for examination and for 
suspension of the license; (3) suffi- 
cient scientific notifications of these 
problems to be given to flight direc- 
tors, instructors, and flight surgeons; 
(4) investigation of each accident, 
aided by technical advice of the aero- 
nautical’ authorities; (5) a medical 
committee to study from year to year 
the progress made abroad in this 
matter. Revista de la Fuerza Aerea, 
October-November-December, 1942, 
pages 37-45. 

The Rudder—Booby Trap for Fledg- 
lings. E. C. Bailly. The purpose of 
the airplane rudder and its action in 
making turns is described. The 
writer tells what a turn is, explains 
the important part the ailerons play 
in the making of turns, and describes 
the true purpose of the rudder. Air 
Facts, May, 1943, pages 39-44. 

Some Notes on Cross-Wind Land- 
ings. Franklin T. Kurt. Cross-wind 
landing information for pilots is given. 
It is stated that there can be no 
trouble while the plane is still air- 
borne and that contact problems are 
simple. In this case the solution is 
merely to have the plane pointing in 
the right direction. Three methods of 
landing are outlined and the control of 
the plane after landing is described. 
The writer discusses the air forces 
acting on a plane with standard land- 
ing gear as it is rolling on the ground, 
the forces acting after an upwind 
ground loop has started, and the land- 
ing and take-off paths. Diagrams 
clarify the description. Air Facts, 
May, 1943, pages 52-56, 10 illus. 


Gliding and Soaring 


Japan’s Gliders. Information on 
some of the single- and two-seater 
training and high-performance gliders 
developed by the Japanese is tabu- 
lated. It is stated that Japan started 
glider production in 1937, that local 
materials are being used, and that the 
models strongly resemble German 
types. 

Tabulated headings refer to the 
type, span, length, wing area, aspect 
ratio, empty and loaded weight, wing 
loading, and gliding angle. Gliders 
described are the Itoh C.6, Itoh D.1 
(two-seater), Hikari Rokko 2, Hikari 
Rokko 1 (two-seater), Hikari (two- 
seater), Mayeda-Rokko 1, Sotoh T.C., 
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Maki ng Heaters Work! 


4 Years of Actual Field Work Represented 
in Newest South Wind Heaters—and in the 


Men Who'll ““Keep Them Heating” 


a? ST ANY HEATER can look awfully good —wherever the experience of our own field serv- 
-until it goes up against a winter in the ice, or of men trained by us, has been available. 
field. Learning what won't work is a key step To spread this “know-how” to every operat- 
in learning what will. ing front, a steady flow of men is moving from 
For 4 years, Stewart-Warner engineers have the Stewart-Warner heater school... men thor- 
learned side by side with the experts of the oughly trained in all that experience has taught 
aircraft industry ... struggled with them against us about this new heating science. 
the ever-changing problems aviation has had Tomorrow, wherever your planes fly, they'll 


to solve. In laboratory, factory and field, we've find such men ready to make good the promise 


been thru the mill. of “hotter heat— faster” that experience has en- 
ticago, men And the records show that South Winds are abled us to build to even greater degree into 
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HEATING EQUIPMENT 


Heater Division, Stewart-Warner Corporation, Chicago 
West Coast Office: Stewart-Warner Aircraft Heater Engineering and Service 
1273 Westwood Blvd., West Los Angeles, California 
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LOOKING FOR 
AIRCRAFT 
RELAYS? 


SENSITIVE RELAY 
€R2791-C103¢ 


Contact Rating—2 amp, 24 v, d-c 


HIGH-VOLTAGE RELAY 
€R2791-D100F 
Contact Rating — 0.020 amp, 1000 v, d-c 


EERING REVIEW 


JUNE, 


1943 


¢ 
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MULTIPOLE RELAY 
€R2791-G100K 
Contact Rating —10 amp, 12 or 24 v, d-c 


DUST-TIGHT RELAY 
CR2791-M100 
= Contact Rating—10 amp, 12 or 24 v, d-c 


25-AMPERE RELAY—TYPE B2A 
CR2791-A100A 
Contact Rating— 25 amp, 12 or 24 v, d-c 


TIME-DELAY RELAY 
CR2791-51028 
Contact Rating— 20 amp, 12 or 24 v, d-c 


Sead for FREE CATALOG on umir switcuts, contac. 


TORS, RELAYS, PRESSURE SWITCHES, and SOLENOIDS 


General Electric, Section F676-86, Schenectady, N. Y. 
Please send me your new catalog on aircraft control devices. 
NAME 
COMPANY 
ADDRESS... 
STATE 
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Nippon Ohtori, Nippon Washi (two- 
gater). Flight, March 18, 1943, page 
289, 3 illus. 

Die neue voll-elektrische Start- 
winde der Segelfluggruppe Bern (The 
New All-Electric Starting Winch of 
the Berne Glider Group). O. Schur- 
ter. A description of a new all-elec- 
tric starting winch for gliders, which 
isclaimed to be the most perfect of its 
kind so far developed. Its special 
characteristics are listed as: powerful, 
nonjerky, elastic start; automatic 
adaptation to the actual speed of the 
glider; immediate speed control; and 
maximum safety of operation. Its 
eficiency, construction, motors, and 
transformers, as well as its operation, 
are described. It is stated that by 
means of this winch the glider start 
becomes an ideal one. Schweizer 
Aero-Revue, October, 1942, pages 
394-396, 7 illus. 

Soaring Into the Future. Capt. J. 
Shelly Charles. A brief discussion of 
the glider and its value in present and 
future military operations. The vari- 
ous steps in the development of the 
Army’s glider program are traced, 
and some of the improvements in 
military glider design are referred to. 
It is noted that the Douglas DC-3, 
one of the standard airliners, is used 
as the tow plane for modern troop- 
transport gliders designed especially 
for military purposes. Possible uses 
of the glider in air commerce are con- 
sidered. Airlanes, April, 1943, pages 
7, 16, 1 illus. 


High-Alltitude Flying 


High-altitude Flight. W. Nichols. 
The third and final installment of a 
series of articles on the problems con- 
nected with high-altitude flight from 
both commercial and military con- 
siderations contains observations on 
pressure-cabin design. It examines 
the shell design of the cabin and goes 
into detail about the pressure regula- 
ting valve and supercharger control 
unit. Some American and German 
practices are noted, and a table is in- 
cluded showing the effects of altitude 
upon various properties that influence 
aircraft performance. Among the 
topics particularized are the sealing 
of skin joints, the avoidance of bolt 
holes, and the Dunlop Seal. The 
study includes a description of the 
system used on the Boeing Strato- 
liner. Flight, March 4, 1943, pages 
236-239, 8 illus. 


History 


Famous Flights That Failed. The 
writer gives a brief historic outline of 
early attempts to fly and of the ad- 
vancement of aviation. Some early 
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The Taber abraser shear hardness attachment. 


plane designs that proved impractical 
are illustrated. He states that most 
aeronautical engineers agree that to- 
day’s achievements in aviation are 
more directly traceable to the ten-year 
period following the first flight of the 
Wrights than to the decade imme- 
diately preceding the outbreak of the 
war in Europe. Air News, April, 
1943, pages 26, 27, 62, 5 illus. 


Inspection 


Radiography of Aircraft Castings. 
Robert Taylor. The extension of 
radiographic inspection to light alloy 
tastings is described. The factors 
governing x-ray examination, in which 
control must be precise, are broadly 
classified into exposure factors and 
sensitivity, and the points under ex- 
posure factors are listed as potential, 
milliamperage, time, and focus film 
distance. It is essential that the de- 
gree of sensitivity be a known factor 
in order to establish the size and loca- 
tion of a small defect. The desired 
exposure conditions are summarized 
from the findings resulting from re- 
search at the National Research 
Laboratories at Ottawa. Examples 
are described of radiographic work 
with metals of a thickness ranging 
from '/, to °/, in., with comments on 
correct exposure and development. 
The requirements of Army Air Forces 
specifications are discussed and in- 
struction is given for complying with 
these specifications. It is indicated 
that for the greater portion of aircraft 
castings a brighter type of illumina- 
tion is required than the ordinary 
fluorescent type, a description being 
given of the construction of such a 
device. 

A general summary of information 
obtainable from radiography is as 
follows: determination of gas inclu- 
sions; determination of slag inclu- 
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(See page 163.) 


sion; porosity of metal; shrinkage 
cracks; relationship of fault to total 
size; homogeneity; dross; segrega- 
tions; miss-runs; cold shuts; correc- 
tion of mold temperature; proper 
grading of pattern; and correction of 
faults in casting procedure. The 
article concludes with the definitions 
of the four classes of castings by 
which radiographic interpretation 
is governed. Aero Digest, May, 
1943, pages 238, 240, 264, 265, 3 
illus. 

A Rapid Gamma-Ray Inspection 
Technique. Robert C. Woods. In 
this article on Gamma-ray inspection 
technique the writer describes a 
screen setup that is stated to speed 
materially the Gamma-ray inspection 
process. Problems connected with 
decreasing the exposure time are dis- 
cussed and details of the new method 
are set forth. Diagrams are provided 
to clarify the explanation and radio- 
graphs of parts are shown. Metals 
and Alloys, April, 1943, pages 764— 
766, 5 illus. 


Instrument Flying 


The Elusive Cone. Robert N. 
Buck. The proper technique for 
bringing an airplane to the airport 
by means of radio signals is described, 
and factors that may cause the pilot 
to miss the cone are discussed. The 
volume of the signal from the range 
station builds up rapidly as the plane 
gets nearer to the station. This 
brings a nervous reaction that tends 
to upset emotionally the inexperi- 
enced pilot, and the writer explains 
the proper method of controlling the 
volume to avoid this nerve reaction. 
How the making of under corrections 
and over corrections will cause a pilot 
to miss the cone is described. Air 
Facts, May, 1943, pages 45-51, 2 
illus. 
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Instruments 


Relation of Height to Pressure. 
Charles Williams. An analytic study 
of how corrections can be applied to 
indicated aircraft altitudes when one 
or more factors is known to differ 
fom the standard value adopted for 
calibration. This is worked out ac- 
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cording to mathematical formulas. 
Following the equations for altimeter 
calibration, methods and limits of 
correction are detailed. Although the 
main formulas are based on an as- 
sumption that the lapse rate remains 
constant, the effect of changes in the 
lapse rate is also considered. Flight, 
March 11, 1948, pages 261, 262. 


Maintenance 


Aircraft Service Organization the 
Gateway to Sound Operation. Arthur 
L. Fornoff. This article deals with 
the organization of Bell Aircraft’s 
Service Division, its function, training 
system, methods of operation, and 
some of the problems it is called upon 
to solve. The writer also explains 
how the summary of reports sent in 
by the service men from the fighting 
front, duly analyzed, forms the basis 
of information for future design of 
aircraft. An illustrative chart gives a 
visual plan of the department’s organi- 
tation. Aviation, April, 1943, pages 
11-213, 355, 356, 359, 5 illus. 

Aircraft Inspection. As told to 
Herb Packer. Information on how 
‘to make a 100-hour periodic check 
on an Ercoupe is given. It is stated 
‘that, while the article has particular 
telerence to the Ercoupe, most of the 
information can be applied to any 
light airplane. The writer explains 
how to check the engine and engine 
mount, shock absorbers, wings, fuse- 
lage, seats and upholstry, and instru- 
ments. The article is intended to 
cover only the essential points, the 
mechanic being advised to refer to 
the bulletins issued by the aircraft 
manufacturer and by the C.A.A. 
Aviation Service Magazine, March- 
April, 1943, pages 8-16, 7 illus. 

Need Seen for Powerplant Test 
Stand. E. J. Foley. The writer sug- 
gests tests runs of the entire nacelle 
assembly, including engine, cowling, 
propeller and accessor‘es, on a special 
“operating test stand.’’ The relative 
advantages of portable and stationary 
test stands are considered. The loca- 
tion of the overhaul base is discussed 
and the timesaving possibilities of the 
new method are studied. American 
Aviation, May 1, 1943, page 52, 1 illus. 

Saving Undercarriage Tyres. 
“Watchkeeper.” Maintenance sug- 
gestions are given for prolonging the 
Wefulness of airplane tires. The 
Operation of the Schrader valve is 
explained. Correct. procedures for 
feémoving and fitting inner tubes are 
Outlined, and methods of checking 
air pressures are noted. The Aero- 
‘Plane, March 12, 1943, page 300. 


How One Dead Plug Can Melt a 
Piston. The care of the spark plugs 
and combustion chambers of aircraft 
engines is outlined, and troubles that 
may be caused by a faulty spark plug 
are described. The writer explains 
how one dead spark plug in a twin- 
ignition engine may cause detonation 
that will result in excessive heat and 
a damaged piston. Aviation Service 
Magazine, March-April, 1948, pages 
20, 21, 24, 2 illus. 

Repaired to Fly Again. Air Com- 
modore C. W. Weedon. The salvage 
and repair of damaged aircraft as car- 
ried out by the Royal Air Force are 
described. It is explained that, even 
when aircraft are damaged beyond re- 


‘pair, salvage is of vital importance 
£ 


both as a source of raw material and as 
an aid to research development. 
Allied aircraft are restored to service 
and enemy craft are analyzed. Fol- 
lowing an accident, intelligence officers 
and engineers decide on the action to 
be taken by the repair and salvage 
unit. Repairs may or may not be 
made on the spot, depending upon the 
conditions. Because sea water causes 
rapid corrosion of light alloys, the 
salvage of aircraft from the sea must 
be completed with the utmost speed. 
Mobile equipment used to salvage 
planes is described. Indian Aviation, 
December, 1942, pages 304, 306, 1 
illus. 

Aircraft Cable Splicing. A. R. 
Foil. This article gives instruction on 
how to make aircraft cable splices that 
will pass the C.A.A. inspection. The 
equipment required for splicing the 
cable is described. The technique of 
splicing is explained with the aid of 
illustrations. Aviation Service Maga- 
zine, March-April, 1943, pages 26-30, 
32, 33, 12 illus. 


Management 


Efficient Production Management 
Achieved by Careful Controls. Part 
I. C.H.Speck. This first of a series 
of articles on production management 
deals with an efficient control system, 
depicts the scope of the Production 
Manager’s duties, and outlines the 
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functions of the departments working 
under him. It shows how production 
records are compiled and how a steady 
flow of materials, parts, subassemblies, 
and finished products is maintained 
through the factory. An analysis is 
presented on each of the following sub- 
departments: Production Planning, 
Production Control, and Material 
Control. 

Planning procedure is detailed, the 
preparation of a shop order is de- 
scribed, and the release of a production 
order is followed through its various 
steps. A system used by one factory 
for assigning order numbers when re- 
leasing an order on a contract basis is 
also explained. 

The article contains illustrations of 
various forms: engineering release 
sheet, master specifications sheet, pro- 
duction order, material requisition, 
etc. It also contains a chart showing 
the breakdown of the Production 
Control and Production departments. 
Aero Digest, April, 1943, pages 184 
186, 207, 208, 11 illus. 


Manufacturing Equipment 


Proper Care of Compressed Air 
Plants. Ed C. Powers. Fundamen- 
tal precautions are suggested for in- 
creasing the efficiency and durability 
of the compressor, air lines, inter- 
cooler, aftercooler, and receiver units 
of a compressed air system. Proper 
methods of cleaning, checking, lubri- 
‘ating, and operating are described 
and effective cleaning and lubricating 
agents are designated. The article 
recommends’ daily, weekly, and 
monthly inspection routines to cover 
cooling system, lubrication, valves, 
and packing. In addition to an oil 
feed rate table, diagrams of various 
compressed air plant parts are shown. 
Aviation, April, 1943, pages 179, 180, 
389, 390, 8 illus. 


Materials 


Aviation’s Place in the Controlled 
Materials Plan. John Foster, Jr. <A 
discussion of the Controlled Materials 
Plan as it applies specifically to the 
aircraft industry. Certain modifica- 
tions, considered necessary by the in- 
dustry for the success of the plan, are 
explained. The article also contains a 
summary of 18 questions (said to be 
the most frequent inquiries) about the 
Controlled Materials Plan, together 
with answers as worked out by W.P.B. 
officials sitting in round-table discus- 
sions with representatives of the 
armed forces and the aircraft indus- 
try. 

It is stated that, although aviation 
manufacturers believe the Controlled 
Materials plan to be fundamentally 
sound, they feel it is utterly impossible 
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BONDING TESTERS by SHALLCROSS 


Sub-assembly shop Tester covers ranges 
specified for Army and Navy electric bond 
tests. Ranges 0.5: 0.1: 0.05: 0.01: 0.005: 
and 0.001 ohms, at full scale. These low- 
resistance testers can be used by non-tech- 
nical personnel, do not require reference 
curves or charts. 

The battery-meter and all controls are 
an integral part of the instrument, fixed 
clamps and exploring cables are easily 
connected. For details and prices send for 
Bulletin No. B8. 


HALLCROSS MFG. CO. 


COLLINGDALE, PENNA. 


-JUNE, 1943 


to maintain quantity production op 
“the three months-to-three months 
basis” of the plan as it stands ey. 
rently. Their suggested modifications 


reported by the articles are for redis. 
tributing materials more speedily and 
simplifying the compilation and filing 
of bills of materials by setting up g 
group of so-called “average planes.” 

In tabulated form at the beginning 


il? 


of the article, the following terms re. 
lating to Controlled Materials Plan 
are defined: Controlled Materials. 
Bill of Materials, Claimant Agency, 
Requirements, Allotment, Prime Con. 
sumer, Secondary Consumer, and 
Authorized Schedule. Aviation, April, 
1943, pages 114, 115, 378, 381, 382 
385, 386, 389, 2 illus. 

Properties of Magnesium Alloys as 
Affecting Design and Fabrication, 
Kurt Renner. This summary of the 
properties and further development 
of magnesium alloys, which is intended 
for the designer and practical engi- 
neer, is based on an article in Luft- 
wissen. The important components 
of magnesium alloys are mentioned, 
and methods of manufacturing Elek- 
tron alloy bars, profiles and tubes are 
described. The strength and de- 
formation properties of magnesium 
alloys are also given. It is explained 
that because of the excellent properties 
of Elektron alloys they are extensively 
used for stampings and forgings. 
Elektron sheet metal alloys are classi- 
fied. Fabrication is discussed under 
sections covering cold-working, hot- 
working, riveting, welding, and solder- 
ing. Other sections of the article dis- 
cuss the jointing of Elektron with 
other materials, corrosion properties, 
and the fields of application of Elek- 
tron alloys. Sheet Metal Industries, 
April, 1948, pages 651-657, 8 illus. 


Medicine 


The Relationship of the Eye to Anti- 
Aircraft Gunnery. Capt. Erwin E 
Grossmann. The writer shows the 


value of scientifically selecting anti- 
aircraft gun crews with regard to ocu- 
lar efficiency and how such selection 


can be expediently effected. After 
discussing the special and stereoscopl 
requirements of Air Corps and Height 


Finders Schools, he reports how sim 
lar tests were extended to the gun 
crews at Camp Hulen Anti-Aireratt 
Training Center and lists the conclu- 
sions arrived at from the experiment 


Based upon a combined selection ol 
tests taken from those of the Height 


Finders School and Air Corps, 
Camp Hulen examination stressed the 
sense of depth perception 1 its 
modifying factors. The factors—ex 
ternal eye pathology, ineq ty ol 
vision, inequality of the refractive 


error, color vision, muscle in ince, 
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The information printed on this 
large card (14” x 20’’) will answer 
many questions for machine oper- 
ators, to whom the machining of 
aluminum is new. Use this coupon 


on your company letterhead— 


Tools for Machining Aluminum 


FOR GENERAL MACHINE SHOP PRACTICE 


LS for machining aluminum should generally have 

more top and side rake than is common for machin- 

ing steel; the cutting edges should be keen and the tool 
surfaces should have a smooth, bright finish. 


In the following illustrations, a wide range of rake 
angles is indicated. In general, the larger rake angles 
are employed for finishing tools and for the aluminum 
alloys that are not free-cutting; this includes the softer 
materials which require tools with exceptionally acute 
and keen cutting edges. On the other hand. rake angles 


LATHE TOOLS 


PLANER TOOLS 


in the lower range are used for roughing cuts and for 
machining the alloys that have free-cutting characteris- 
tics. Tools similar to those used for machining steel may 
often be employed successfully 


TOOL MATERIALS—High-carbon steels are good 
for many jobs where the cutting speed 1s low High- 
speed tool steels are better for quantity production. 
Cemented-carbide-tipped tools are superior to high- 
speed tool steels, especially for aluminum alloys with a 
high silicon content. 


MILLING CUTTERS 


THREADING TOOLS 


ALUMINUM COMPANY OF AMERICA 
2142 Gulf Building, Pittsburgh, Pa. 


CUTTING SPEEDS AND FEEDS — Generally, alu- 
minum can be machined to best advantage by using 
the highest speed at which the equipment is capable of 
operating, with moderate feeds and cuts. 


CUTTING COMPOUNDS—Use a copious amount 
of cutting compound. Soda water or soluble oil may be 
used for milling, drilling, and sawing operations. Miner- 
al oil with the addition of 5 to 10 per cent fatty oil, such 
as lard oil, is an excellent lubricant. A 50-50 mixture 
of kerosene and lard oil gives excellent results. 


DRILLS AND REAMERS 


FILES 


Please send me your wall card on “Tools for Machining Aluminum.” 


to send for a copy or write us 


NAME TITLE. 
COMPANY 

ADDRESS 

TOWN, STATE. 
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LET DUNCO DISTRICT ENGINEERS IN 28 CITIES HELP SOLVE YOUR RELAY- TIMER PROBLEMS 


AERONAUTICAL ENGINEERING REVIEW JUNE, 


INDUSTRIAL C 


Although Struthers Dunn, Inc. makes many more 
complicated, and therefore more “spectacular,” relay 
types, there are none in which Dunco design and 
manufacturing care have proved more effective than 
in these Industrial Control and Power Transfer types 
commonly used for controlling motors, heats, lights, 
and for other industrial tasks. 

Their success over a long period of time has been 
largely a matter of refinement of every detail! having a 
bearing on performance and dependability—and top- 


1943 


TROL RELAYS 


ping this off with individual adjustment plus two 
separate inspections before shipment. 

Dunco Industrial Control and Transfer Relays are 
made in many types and with mounting styles for 
almost any application. 

WRITE for your copy of the Dunco Relay-Timer Cata- 
log and Data Book. Contains details on the largest 


line of high-qualit ys and 
Timers, as well as h 1 engi- 


neering information. 


RELAYS 
TIMERS 


STRUTHERS DUNN, Inc. 


1321 ARCH STREET 


PHILADELPHIA, PA. 
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OBLEMS 


and internal ocular pathology—are 
treated by the writer at length, with 
emphasis placed on the respective in- 
fuence of each. In recording the re- 
sults of the examination, he relates the 
yisual requirements that were desig- 
nated as desirable for efficient per- 
formance with gun crews. The clini- 
eal conclusions as to the essential 
qualifications for antiaircraft gunner 
are that it calls for: (1) the ability to 
appreciate a depth under laboratory 
conditions of at least 30 sec. of the are 
and (2) great promptness of fusional 
movements in the horizontal plane. 

The article also reports that an opti- 
cal instrument for increasing the effec- 
tive stereoscopic range to about 1,500 
yards has been devised at Camp 
Hulen. It is stated that this appa- 
ratus incorporates the principles of 
the Height Finder but on a smaller 
scale and at a much less prohibitive 
cost. The Military Surgeon, April, 
1943, pages 383-393. 

Flying Medicine Men. Lt. (j.g.) 
John B. Goodman. The duties of the 
Flight Surgeon of the Navy’s Medical 
Corps and how he is trained to per- 
form them are described. The causes 
of flying fatigue are discussed and the 
symptoms of this condition are listed. 
The effects of changes in altitude and 
temperature on the pilot and crew of 
aircraft are considered. Reference is 
also made to the use of preventive 
medicine as a means of reducing 
casualties. U.S. Air Services, April, 
1943, pages 21, 22, 46, 3 illus. 

Cause and Prevention of Physical 
Disturbances. This is the third of a 
series of articles on the selection of 
combat pilots. The writer describes 
how changes in the blood pressure 
brought about by centrifugal force 
cause disturbances in the blood flow in 
the retina of the eye and in the brain 
which may affect vision and result in 
loss of consciousness. He also lists 
the important points in a medical 
examination for flying fitness. Azr- 
craft, March, 1943, pages 29, 30, 2 
illus, 


Metallurgy 


The Metallurgy of Modern Alloys. 
R. H. Harrington. In the fourth in- 
stallment of a series of articles discuss- 
ing heat-treating definitions, the 
writer considers the classification of 
general types of equilibrium diagrams, 
the general factors that lead to build- 
ing these diagrams, the principles in- 
volved, and the relationship of the dia- 
grams to the inherent properties that 
result from the alloying of metals. 

The fifth installment continues this 
discussion. Diagrams coordinating 
typical cooling curves and equalitative 
Physical properties with each type 
of binary equilibrium diagram are 


PERIODICALS 


shown. Heat Treating and Forging, 
March, 19438, pages 132, 133, 148; 
April, 1948, pages 179-182, 206, 10 
illus. 


Meteorology 


Wartime Weather Prophets. Leon- 
ard Engel. United States Army Air 
Forces weather forecasting is dis- 
cussed. It is explained that the Army 
Air Forces meteorologic organization is 
the Directorate of Weather, which is 
directly under the Air Staff. The 
rapid growth of the Weather Directo- 
rate during the past three years and 
its world-wide operations are re- 
viewed. Its two main functions are 
stated to be the furnishing of meteoro- 
logic data needed for airplane opera- 
tions and the making of long-range 
forecasts for the General Staff and 
others engaged in preparing battle 
plans. The writer shows that fore- 
casting and reporting are based largely 
on a combination of two techniques, 
one of which is air-mass analysis and 
the other the analysis of weather se- 
quences of the past as a clue to what 
is to happen in the near future. Fore- 
-asting methods are discussed. Air 
News, pages 10-13, 50, 15 illus. 


Military Aviation 


Problems of Global Air War. Lt. 
Col. Nathaniel F. Silsbee. Many 
problems connected with global air 
warfare are discussed, and how the 
Army Air Forces have been distrib- 
uted to widely scattered fronts is de- 
scribed. It is stated that the greatest 
single reason for the remarkable 
spread of American air power within a 
few months is the phenomenal growth 
of the Air Transport Command, 
which, taking advantage of the experi- 
ence of domestic air lines, has devel- 
oped four great airways and has be- 
come the world’s biggest air line in 
terms of distance and traffic. A con- 
siderable part of the article is devoted 
to a discussion of warplanes and the 
services they perform. Some tabu- 
lated information on comparative 
plane performance is given. Mechani- 
cal Engineering, May, 1943, pages 
313-320, 6 illus. 

The Red Air Fleet Two Years After. 
Lucien Zacharoff. The progress of 
Soviet aviation is appraised. To de- 
termine the secrets of Soviet success in 
the air, the writer interviewed Col. 
Paul Berezin, one of Russia’s experi- 
enced aviators and now Assistant 
Military Attaché to the Washington 
Embassy of the U.S.S.R. Factors 
that contributed to the current effec- 
tiveness of the Russian air force are 
outlined. Air-Age, June, 1943, pages 
6-9, 72-74, 5 illus. 
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Apuntes de Tactica Aerea (Notes on 
Aerial Tactics). Felix Olmedo. This 
second of a series of articles discusses 
the form and size of combat forma- 
tions, the type of formation, and the 
principles that govern the size of 
formation. Other subjects treated in- 
clude night fighting, attack against 
fast-moving ships, and opportunities 
for attack or for evasive maneuvers. 
Revista de la Fuerza Aerea, October- 
November-December, 1942, pages 10— 
16. 

Our Six-Continent Air Force. 
George 8. Devereux. The writer de- 
scribes the global activities of the 
Army Air Forces and tells how Ameri- 
can warplanes are performing in the 
different theaters of the war. De- 
velopments are traced from the time 
the United States entered the war up 
to the present. Air-Age, June, 1943, 
pages 14, 15, 70, 3 illus. 

Submarine Smashers. Charles 
Ewing. The work of America’s Anti- 
Submarine Command is described and 
the various operational phases are 
discussed. In considering the types of 
aircraft suited for action against 
enemy U-boats, particular mention is 
made of the North American B-25 
Mitchell, which is stated to be used 
extensively by the Bomber Command 
because of its great bomb-load capa- 
city. Figures are given on the speed, 
range, and bomb-load capacity of this 
plane. The day’s activities at a typi- 
cal antisubmarine base are recounted 
and the duties of the pilot and crew 
are given. Model Airplane News, 
May, 19438, pages 6, 7, 60, 62-64, 8 
illus. 

Fighting French Flyers. Rene 
Kahn. In what the writer calls an 
episodic tale he describes how former 
members of the Armée de L’air have 
come to England by devious routes to 
join the Fighting French air force. 
The information was compiled largely 
from the archives of the Fighting 
French air force. It reviews the ac- 
complishments of that unit and the 
services now being performed by the 
men. Air-Age, June, 1943, pages 27, 
28, 64, 5 illus. 


Naval Aviation 


The Carrier Question. Leonard 
Engel. That carriers are undergoing 
extensive changes in design but are not 
being eliminated from the shipbuild- 
ing programs of either the Allies or 
Japan is explained in this article. It 
is stated that long-range bombers will 
never eliminate the sea-going airdrome 
because of the time advantage that 
sarrier-based aircraft give to a fleet. 
An analysis is made of the number of 
aircraft carriers that are being built 
by the Allies and the enemy, and the 
writer also gives information on the 
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n Du Pont “Lucite” methyl 
sheeting for aircraft design- 
heir established transparent 


More information 
methacrylate resin 
ers, engineers, and t 
enclosure suppliers. 


What influences the 
impact strength of DuPont Lucile? 


The impact strength of Du Pont “‘Lucite‘’ compares favorably with that of other plastics 
used for aircraft enclosures. At 77°F and 50% relative humidity, impact strength is, 
by Charpy method, 0.30-0.50 foot-pounds, and by Izod method, 0.25-0.40 foot- 
pounds per inch of notch. However, factors outlined below which modify impact 
strength should be considered in designing enclosures of “Lucite.” 


TEMPERATURE— The single-blow impact strength of cast ‘‘Lucite’”’ 
remains almost constant over a wide range of temperatures. 


(See Graph.) Th 
FATIGUE—Impact strength decreases under repeated impacts to 
between 40% and 60% of its initial, single-blow value. 
MOISTURE—T he impact strength of cast ‘“‘Lucite’’ is little affected ae | 
by water. Identical test bars soaked in water for several days, ‘ - oan 
then broken at high and low temperatures, show no significant te ng 
change in impact strength. Sa 
ORIENTATION—Impact values may be affected considerably by The 
alignment of molecules—orientation—caused during forming ; Air . 
operations. Impact strength decreases in one direction and in- af oates view 
creases in the perpendicular direction. A gh ‘ is a 
CONTOUR OF FINISHED ARTICLE—Surfaces of “Lucite” sheeting | 
should be finished smooth, and fillets of large radii used when stres 
design calls for sharp bends. Surface irregularities introduce rus 
high stresses. If stress concentration at these points exceeds the dim 
single-blow impact strength,failure will occur from a single blow. mar 
tion 
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“LUCITE” IN USE—T he famous Boeing B-17 exte 

Flying Fortress built by Vega carries many mn 

- crystal-clear transparent parts made of * 

Du Pont “Lucite,” including top and belly- 

—. \ ae gunner’s turrets and the nose-piece shown Th 

bee 

SEE THIS MANUAL FOR MORE DATA — The 11 7 

page aircraft Manual on ‘‘Lucite’’ gives deta 


information on impact strength... also on fa 44 Gn 
cating, forming, repairing and general properties ade 
of “Lucite.” Get your free copy. Write on you 


business letterhead to: E. I. du Pont de Nemou RUG.U.s. pat OFF H ind 
& Co. (Inc.), Plastics Department E, Arlingtor methyl methacrylate resin des 
N.J., or 5801 So. Broadway, Los Angeles 3, Ca 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 
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This official U.S. Navy photograph, taken inside one of the great airship hangars at 
an East Coast base, shows parts of seven nonrigid patrol airships used by the Navy’s 


antisubmarine arm. 


number of carriers that have been 
sunk. Air Trails, May, 1934, pages 
14, 15, 58, 60, 61, 1 illus. 

Salute to Shagbats. Fougueux. 
The operational record of the Fleet 
Air Arm’s Supermarine Walrus is re- 
viewed. Although its range limitation 
is acknowledged, the flexibility and 
utility of this amphibian biplane for 
many different types of jobs are 
stressed. The application of the Wal- 
tus on many fronts and in many 
climates for sighting raiders, antisub- 
marine patrol, escort trade-protec- 
tion, reconnaissance, communications, 
bombardment spotting, and as an air/ 
sea rescue plane is discussed. The 
Aeroplane, March 19, 1943, pages 329- 
331, 5 illus. 

Battle of Bismarck Sea a Vindica- 
tion of Air Defense. Comdr. A. F. 
Bonnalie. The writer discusses the 
Place of aircraft in sea power as re- 
vealed by 15 months of intensive 
naval war. It is found that the effect 
of aircraft has been to augment and 
extend sea power and to add a most 
potent defense against sea power, 
rather than to replace it entirely. 
The part played by the air forces in the 
various great naval battles of the war 
is described in detail and what has 
been learned from these battles is re- 
viewed. U.S. Air Services, April, 
1943, pages 13, 14. 

Today’s Aircraft Carriers. Bruno 
Gruenwald. Some of the tactical in- 
adequacies of aircraft carriers are 
indieated in this discussion of carrier 
design. The characteristics of dif- 


ferent classes of carriers—as typified by 
German, Japanese, British, Russian, 
and United States models—are stud- 
ied briefly, and the greater vulner- 
ability of smaller carriers is demon- 
strated. Accompanying the article is 
a tabular summary that illustrates the 
comparative characteristics of the 
five main carrier classes active in this 
war. 

The following tactical deficiencies 
are subjected to examination:  dif- 
ficulty in localizing torpedo hits; 
susceptibility to the danger of having 
main flight decks damaged; and great 
dependency on weather conditions. 
The writer expresses the opinion that 
the larger carriers are superior to the 
smaller ships. Flying, May, 1948, 
pages 38-41, 4 illus. 

Eleven Hours to Nowhere. William 
D. Strohmeier. The writer’s experi- 
ences on an eleven-hour submarine- 
hunting patrol-in a Navy PBY. His 
comments touch upon certain features 
and operational qualities of the PBY- 
5a. The equipment of the airplane is 
described, as well as the work per- 
formed by different members of the 
crew. The action during a practice 
drill is followed to show what would 
have happened if the airplane had 
sighted a submarine. The Sportsman 
Pilot, April, 1943, pages 9-11, 38, 40, 
5 illus. 

The Goldfish Club. A report on the 
formation of a club for Royal Air 
Force airmen whose lives have been 
saved by collapsible dinghies is sup- 
plemented with a description of a new 
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single-seat type of dinghy. The de- 
scribed dinghy is said to afford more 
protection from adverse weather and 
provide for the stepping of a collap- 
sible mast. A general arrangement 
drawing of the dinghy is included in 
the illustrations of the article. The 
Aeroplane, March 26, 1943, pages 358, 
359, 10 illus. 


Parachutes 


Parachutes, Paratroops and Para- 
suits. The evolution of parachute 
tactics in war is traced. Following a 
historical outline of the development 
of the parachute is a description of the 
modern parachute and equipment and 
how they are used. Sections of the 
article discuss the preparation for 
landing, delayed drops, supply drop- 
ping, and R.A.A.F. methods.  Air- 
craft, March, 1943, pages 10-13, 10 
illus. 


Personalities 


He Wants to See American Life 
Aviationized. T. N. Sandifer. How 
Hugh Fenwick, Vice-President of the 
Consolidated Vultee Aircraft Corpora- 
tion, watched the transition of dive- 
bombing attacks abroad and returned 
to help give his own country a better 
weapon. It is noted that dive bomb- 
ing was originated by pilots of the 
U.S. Navy but was picked up in 
theory and perfected in practice by 
other countries. The A-35 Vultee 
bomber is described as incorporating 
tactical and performance characteris- 
tics essential for world-wide usage. 
Mr. Fenwick’s activities in aviation 
are outlined. U.S. Air Services, 
April, 1948, pages 15, 49, 1 illus. 


Personnel 


Absenteeism . . . What’s the Prob- 
lem? An account of how the aircraft 
industry is taking the national lead in 
investigating the causes of absentee- 
ism and curing them. The major 
‘auses of absenteeism are reviewed, 
and methods adopted by the industry 
for minimizing or eliminating each 
type of problem are reported. As 
outlined by the Interdepartmental 
Subcommittee on Absenteeism set up 
by the Federal Government, three 
general classifications of causes are 
listed: (1) in-plant problems, sub- 
divided into fatigue, job morale, in- 
adequate personnel policy on absen- 
teeism, and in-plant accidents; (2) 
individual employee problems, includ- 
ing illness, accidents outside the plant, 
home responsibilities of women work- 
ers, general lack of morale (separate 
from job morale), job shopping, lack 
of need for the pay check, and leisure; 
(3) community conditions, embracing 
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problems such as inadequate housing, 
inadequate transportation, rationing 
and draft board problems, inadequate 
shopping and service facilities, inade- 
quate child care facilities, inadequate 
health facilities, and inadequate 
recreation facilities. 

In addition to the industry’s efforts 
as a whole (working through their 
Production Councils) to combat ab- 
senteeism at the source, specialized 
problems and treatments of individual 
plants are described. These include 
causes of action pursued by the follow- 
ing companies: Beech Aircraft, Bell 
Aircraft, Curtiss-Wright Airplane Di- 


vision, Brewster Aircraft, Consoli- 
dated Vultee, Douglas, Lockheed, 
Glenn L. Martin, North American, 


Northrop, Ryan, and Vega. Aviation, 
April, 1948, pages 116, 117, 333, 334, 
337, 3 illus.; “Industry Taking Steps 
to Control Absenteeism,”’ Leslie V. 
Spencer, Aero Digest, April, 1948, 
pages 135, 136, 157-159, 278, 281, 
282, 285, 286, 289, 290. 

Selection of Labour. Points that 
should receive consideration in main- 
taining the physical fitness and effi- 
ciency of labor at the highest possible 
level are itemized. The relation be- 
tween physical fitness and type of oc- 
cupation is discussed, and functions of 
the works medical department are 
outlined. Aircraft Production, April, 
1943, pages 170, 171. 


Photography 


Spotting Bombs with a Slidefilm 
Projector. Major D. H. Siegfried. 
The complicated procedure used to 
spot bombs dropped from. aircraft 
before the Type C-3 bomb-spotting 
projector was developed is outlined. 
When a bomb fell, the location of the 
puff of smoke was determined by 
triangulation from three observation 
towers, placed at a safe distance from 
the target. In each station a line was 
established to the impact from the 
known position of the tower by an 
observer and, by plotting the three 
lines, the exact position of the burst 
was determined. This procedure had 
to be repeated for each bomb. The 
development of a method of photo- 
graphing bomb bursts from the air- 
planes that dropped the bombs and 
projecting the resulting films on a 
sereen in order to tabulate results is 
described. The various problems 
that had to be solved in the develop- 
ment of the camera and projector are 
reviewed. Visual Review, 1943, pages 
26-29, 2 illus. 

There’s More to it Than Meets the 
Eye. The use of the aerial camera in 
warfare is described. The writer ex- 
plains how reconnaissance _ pilots 
photograph camouflaged areas and 
outlines the way photointerpreters 
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interpret pictures with the aid of the 
stereoscope and other equipment. 
Methods of camouflage used to keep 
the interpreter from drawing the 
right conclusion about what goes on at 
an airfield are described. 
Air Cadet, Apr 1943, 
25, 28, 5 illus 


Canadian 


> 


pages 12, 13, 
Plants 
Mistakes Made in Fighting Fires. 


Henry E. Heigis 


and use of 


The proper choice 
re-extinguishing equip- 


NEERING REVIEW 


-JUNE, 1943 
ment for industrial plants are dis. 
cussed. Common fire hazards exist- 
ing in service shops are defined. The 
importance of purchasing fire-fighting 
equipment of the right type and capae- 
ity is emphasized. A description is 


given of the various types of fire ex- 
tinguishers and _ the 


purposes for 
which they are built. The methods 
used in fighting different types of fires 
and the incorrect methods to be 
avoided are discussed. Commercial 


Aviation, March, 1943, pages 99-101. 
illus. 


Plastics and Plywood 


The Postwar 
John Delmont 


Role of Plastics. 
In a general discus- 
sion of the postwar future of plastics 
the writer notes that the present need 
for raw materials has brought realiza- 
tion of the possibilities of plastics in 
industry. The versatility of plastics 
and the ease with which they lend 
themselves to combination with other 
products are emphasized. It is stated 
that the war has made aircraft com- 
panies plastic minded, largely because 
of the strategic importance of alumi- 


num. The prediction is made that 
after the war plastics and_ resin- 
bonded laminates will have to com- 
pete with a large aluminum output, 


which will probably be cheaper than 
ever before. Modern Plastics, April, 
1943, pages 59, 142, 144, 146, 148, 150. 

Behavior of Plywood Under Re- 
peated Stresses. Albert G. H. Dietz 
and Henry Grinsfelder. Some of the 
results obtained in a continuing pro- 
gram of research into the behavior of 
plywood and laminated wood of both 
normal and high density are reviewed. 
The article deals with normal-density 
plywood and laminated wood, bonded 
with thermosetting phenol-formalde- 
hyde resin, and with cold-setting urea- 
formaldehyde resin. It is shown that 


the rapidly increasing use of ply woods 
bonded with synthetic-resin adhesives 
has made imperative a study of both 
wood and adhesives under vibrating 
loads. Aireraft engineers require in- 
formation on what allowable stresses 
may be employed for various loading 
conditions and what the endurance 
limit may be. Transactions of the 
A.S.M.E., April, 1948, pages 187-191, 
8 illus. 

Points on Plastics in Aircraft Engi- 
neering. Part I. John Sasso. This 
is the beginning of a three-part article 
on the engineering and production of 
plastic components for aircraft. Part 
I provides a study of the fundamental 
characteristics of certain groups of 
plasties and their applications to air- 
craft and also presents the factors to 
be considered when designing an air- 
craft material. These are: (1) physi- 
cal, thermal, electrical, and chemical 
properties; (2) design limitations of 
the plastic material; (3) economy of 
production; and (4) the cost of the 
plastic product in relation to other 
materials. 

In the survey of plastic groups, 
phenolic resins, urea-formaldehydes, 
acrylic resins, polystyrene, vinyl co- 
polymer, cellulose acetate, and vinyli- 


PLASTIC PARTS ON AIRPLANES 
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FLIRLEADS (ALL SITES AND SHAPES) 
CONDUITS FOR ELECTRICAL WIRING 
INSULATING WASHERS 
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CONTROL PULLEYS OR PULLEYS @-, 
CONDUIT SUPPORTS 
RUBBING STRIPS 
BUTTONS ~ 
GUIDES 
TUBING 
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RADIO KNOB 


FURNITURE BORDER 
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ANTENNA HOUSING © 
ORAIN HOLE GROMMETS © 
DOME LIGHT LENSES 
CABLE SEAL FAIRLEAD TUBE 
WINDOW FRAMES 
WASH BASIN SPLASH BOARDS © 
CABLE GUARDS 
CHAFFING STRIP 
WINDOW PANES © 
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FUEL GAUGE 
BUMPER PLATES \ 
AND STOPS 
LAMP BOK @ 
SPACERS 
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TERMINAL STRIP 6 
AILERON CONTROL CROSS © 
QUADRANT CABLE TRACK 


PROTECTIVE SHEETS & PANELS @ f RADIO MAST (JASE MAST. CAP) 
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BERTH LIGHT FIXTURES @ 
BUSHINGS @ 
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@ KNOGS-HEAT CARGURETOR HEAT 
CONTROL STICK THROTTLE 


—~e@ NOSE WHEEL STEERING WHEEL PLUG 
@ HANOLES (GLOVE & 8AGGAGE 
COMPARTMENT) 
SIGHT GAGES 
© PROPELLER SURFACE 
CONTROL QUADRANTS 
‘@ DISTRIBUTOR PARTS 
DUCTS 
@ FULLERS 
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THE COMMANDO 


With its 4-Blade Curtiss Electric Propellers, 
this modern counterpart of the French ‘40 men or 8 horse” 
freight car of 1917 is changing the tactics of battle today—as it will change the 


economies of transportation tomorrow. 
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Notches affect impact strength 


Information supplied by an Industrial Publication 


The effect of fillet radius on the life of machine 
parts operating under alternating stress has been 
known for a long time. The knowledge has been 
put to good use in designing parts so as to avoid 
fatigue failures. 

The effect of variation in the notch radius 
of Izod impact bars has shown the way to- 
wards the elimination of impact failures in 
filleted parts. 

Two sets of standard size impact bars were 
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CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


MOLYBDIC OXIDE 


aa 
FERROMOLYBDENUM e “CALCIUM MOLY8SDATE 


machined from one heat of steel, both with a 45° 
notch. In one set the notch radius was 0.01 inch 
and in the other 0.05 inch. After quenching, and 
in some cases tempering, the bars with 0.05 inch 
radius consistently showed about 140% improve- 
ment in impact strength. 

The practical application of these results, which 
consisted of increasing the existing fillet radius, 
has eliminated impact failures in a part where the 
problem had become serious. 
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dene chloride are included. The dis- 
cussion also covers types, applications, 
and advantages of fillers. 

Three tables are contained in the 
article: one listing synthetic resins 
and cellulose derivatives; another, the 
physical properties of plastics; and 
the third, specific gravities of ma- 
terials. Aviation, April, 1943, pages 
141-143, 403, 3 illus. 

Aircraft Plywood and Its Finishing 
Requirements. Part III. Charles A. 
Carter. The third installment of an 
article on finishing requirements and 
finishes for the protection of aircraft 
plywood. The characteristics and 
specifications of No. 802 plywood 
sealer and No. 8605 synthetic ply- 
wood filler are given. Commercial 
Aviation, March, 1948, pages 96-98, 
4illus. 

Development of a Cast Resin 
Stretch Press Die. L. J. Jaworski. 
The development, construction, appli- 
cations, and advantages of a plastic 
die for stretch presses, developed by 
the Fairchild Aircraft Division, are 
surveyed. It is claimed that a die, 
approximately 4 ft. across and 2 ft. 
thick, can be produced in one-third 
the time and at one-half the cost of 
former methods. The plastic die is 
formed of a Durez phenolic casting 
resin in a plaster cast. Its core is 
made of an inexpensive material that 
becomes an integral part of the die be- 
cause of the bonding qualities of the 
casting resin employed. To demon- 
strate further the extent to which 
casting resins can be used, the article 
considers their application with re- 
gard to a few typical hydropress form- 
ing dies. Aero Digest, April, 1943, 
pages 230, 235, 5 illus. 

The Development of Plastics. Ray- 
mond Cherry. The history of develop- 
ments in the field of plastics is out- 
lined. Plasties are classified according 
to their physical properties as thermo- 
plastic and thermosetting. Plasties 
classified according to their chemical 
sources fall into four main groups: 
cellulose plasties, synthetic resin plas- 
ties, protein plastics, and natural 
resins. Manufacturing processes em- 
ployed with the different types of 
plastics are described. The writer ex- 
Plains the use the aircraft industry is 
making of plastics and reviews the 
many types of aircraft parts that are 
how being made of plastics. The 
Draftsman, April, 1943, pages 28, 29, 
45, 2 illus. 

Laminated Plastics. British 
method of manufacturing laminated 
plastic material from paper and fabric 
is outlined. The description of the 
Process starts at the impregnating 
machine and follows through to the 
curing period. The use of cresylic 
and phenol resins is featured. 
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Typical articles manufactured. from 
“Shellerite’” thermoplastic, obtained from 
the redwood tree. (See page 163.) 


The article also quotes a German 
commentary on the novel construction 
of the Spitfire seat, which is made of 
molded laminated plastic. However, 
since the particular techniques in- 
volved in manufacturing these seats 
cannot be disclosed, it is pointed out 
that the described procedure is a 
general one and does not apply to the 


Spitfire seats. Flight, March 18, 1948, 


pages 291, 292, 4 illus. 

Transfer Molding of Phenolic Ma- 
terial. C. A. Norris. Highlights in 
the development of the transfer 
method of molding thermosetting ma- 
terials are reviewed. The writer calls 
attention to the rapid evolution of 
plastic molding techniques during re- 
cent years and compares methods 
used in the past with present-day prac- 
tice. The first transfer molding job is 
described and illustrated. Pressure- 
chamber design is discussed and an 
investigation of transfer molding 
possibilities made with the use of ex- 
perimental molds is outlined. The 
molding of shock-resistant materials 
and mineral-filled materials is also de- 
scribed. Parts illustrated inelude 
three different types of shielded spark- 
plug connector elbows. Modern Plas- 
tics, April, 1948, pages 73-78, 20 illus. 

High-Density Plywood. Malcolm 
Finlayson. The writer compares the 
physical properties of high-density 
plywood produced from Tego-bonded 
birch veneer (the grain direction of all 
plies parallel) with the corresponding 
properties of various metals. He 
shows that the strength properties are 
directly related to the specific gravity 
and finds that stress-strain curves in 
tension indicate that this material not 
only has no normal yield point but 
actually shows a decrease in elongation 
per unit load at high loads. The 
moduli of elasticity in tension and 


compression are shown to be greatly 
different. Other factors discussed are 
the behavior in torsion, the effect on 
the tensile strength of cross-lying 
veneers, the effect of immersion in 
water, and the effect of various hu- 
midity conditions. Transactions of 
the A.S.M.E., April, 1948, pages 193- 
199, 10 illus. 

Design Considerations for Plywood 
Structures. Part IV. L. J. Mar- 
hoefer. The fourth in a series of 
articles on the basic factors in the de- 
sign of plywood aircraft structures is 
devoted to a discussion of innovations 
in wing design and to economies of 
materials and labor through simplifi- 
cation. 

Early methods of making molded 
wing structures are reviewed and com- 
pared with simplified methods that 
have been developed. It is shown that 
all parts of a wing shell are subject to 
rational design with the exception of 
the required bending strength and 
rigidity of the skin about its span 
axis. A least-work computation for 
this is evolved. The mathematical 
treatment is given for the evaluation 
of the shear forces, as well as a method 
for the computation of the bending 
moments in the shell. 

Results of tests applied to wings of 
the type covered are summarized, and 
it is concluded that simplified con- 
struction is feasible and worth the 
effort required to achieve it. Aviation, 
April, 1943, pages 164, 165, 167, 360, 
363, 364, 10 illus. 

Heating Wood with Radio-Fre- 
quency Power. J.P. Taylor. The use 
of radio-frequency power to provide 
heat for various types of wood process- 
ing such as seasoning, drying, curing 
of impregnating materials, gluing, and 
bonding is discussed. It is explained 
that the method is of importance in the 
production of plastic plywood planes, 
boats, and housings of various types. 
Subjects covered in the paper include 
the theory of radio-frequency heating 
and factors that determine its applic- 
ability and usefulness. Methods for 
the calculation of power required, 
time cycle, and operating cost are out- 
lined. The means of handling some 
specific problems are reviewed and 
several typical installations are briefly 
described. Transactions of the A.S.- 
M.E., April, 1948, pages 201-212, 25 
illus, 

Mechanical Properties of Plastics at 
Normal and Subnormal Tempera- 
tures. T. P. Oberg, R. T. Schwartz, 
and D. A. Shinn. It is shown that 
balanced tensile, compressive, and 
shear properties are necessary in high- 
strength plastic materials developed 
for possible application in primary 
aircraft structures. Shear strength 
and shear rigidity also are important. 
The investigation, taken from Air 
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THIS NEW METAL IS A “NATURAL” 


FOR FIREWALLS 


Stout resistance to heat and corrosion 
are two important reasons why 
ARMCO Aluminized Steel is being 
used for firewalls in many of the new 
fighting planes. Tested and approved 
for this task, it is now undergoing 
tests in air-intake filters and other 
parts. 

ARMCO Aluminized, a new spe- 
cialty product of ARMCO’s Research 
Laboratories is an aluminum-coated 
steel. It has the strength of steel and 


the surface-advantages of aluminum. 


ARMCO Aluminized resists heat dis- 
F. and with- 


stands severe oxidation at higher tem- 


coloration up to 1000 


peratures. Its corrosion resistance is 


due to the formation of a tight, self- 


healing oxide film on the aluminum 
coating. This coating clings firmly in 
moderate drawing and forming op- 
erations. 

In tensile, yield, impact and fatigue 
strength, ARMCO Aluminized gives 
you the values of its mild steel or 
copper-bearing steel base. You can 
buy it in sheets or coils; gages are 
16 to 28. 

For prices and complete data, write 
to The American Rolling Mill Co., 
1191 Curtis St., Middletown, Ohio, 
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Corps Technical Report No. 4648, is 
concerned with the determination of 
the static tensile, compressive, stiff- 
ness, and bending properties and the 
fatigue characteristics of a number of 
thermoplastic and thermosetting ma- 
terials at temperatures of —38°, 0°, 
and 78°F. 

The mechanical properties of the 
materials are tabulated and _stress- 
strain curves are reproduced with spe- 
cial reference to their use in design. 
It is recognized that developments are 
constantly in progress in the plastics 
field, but the writers express the belief 
that the data given indicate the gen- 
eral trend for each specific type of 
plastic. Modern Plastics, April, 1943, 
pages 87-100, 122, 124, 126, 128, 17 il- 
lus. 


Postwar Aviation 


Industry in the Postwar World. 
Arthur W. S. Herrington. Future 
avenues of production which will be 


‘opened by the research of today are 


described. The writer points out that 
research igs pushing the frontiers of 
industrial opportunity outward at a 
rate that could not possibly be con- 
ceived two years ago. The part elec- 
tronics has played in the development 
of a means of locating enemy air- and 
water-borne military units is described. 
Remarks are made on advances in the 
chemistry of the hydrocarbons. 

The development of new fuels that 
have a high energy content and will 
not burn in the open is discussed. 
Developments in the field of air trans- 
port and improvements aircraft 
brought about by the expanding knowl- 
edge of aerodynamics are outlined. 
The future possibilities of air cargo 
transport are considered. Army Ord- 
nance, May-June, 1943, pages 496- 
498. 

The Skyways of Today are the 
Highways of Tomorrow. William A. 
Hunter. Canada’s postwar destiny 
in the matter of air transport is con- 
sidered. It is noted that the subject 
cannot be discussed from a purely 
national angle, since postwar air 
transportation is an international and 
political matter that is now engaging 
the attention of all nations. Historic 
developments in international air 
transport are reviewed. How mail 
contracts helped to create and foster 
air lines in Europe, the United States, 
and Canada is described. The intro- 
duction and growth of express routes 
is outlined. It is shown that the first 
large-scale attempt to establish air 
transport in Canada was_ brought 
about by the discovery of oil at Fort 
Norman late in 1921. The writer dis- 
cusses the formation of Canada’s air 
lines and considers aerial transport 
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requirements of tomorrow. The views 
of Great Britain and the United States 
on air transport problems of the future 
are studied. Commercial Aviation, 
March, 1943, pages 22-26, 28, 30, 32, 
34, 37, 33 illus. 


Postwar Preview of European Air- 
ways. Maurice A. Garbell. The 
writer suggests an airways system for 
furope which is designed to facilitate 
rehabilitation of the continent follow- 
ing the collapse of the Axis in Europe, 
speed termination of the war in the 
Pacific, and extend its operations at 
the time when the entire war is ended. 
An accompanying map illustrates the 
routes of the outlined network and its 
primary focal points. Six main arte- 
ries for air traffic are proposed as a 
nucleus for the European airways 
system: (1) the Northern Atlantic 
artery, entering the European con- 
tinent through Ireland, England, and 
Norway; (2) the Arctic artery for 
connecting the American west coast 
directly with Eastern Russia and 
Southern Asia; (3) the Siberian artery 
connecting Europe with the Far Kast- 
ern Pacific coast; (4) the Near-East 
and India artery, constituting a life 
line for United Nations forces in the 
Indian area; (5) the African artery, 
connecting Europe with East and 
South Africa; (6) the Southern At- 
lantie artery, connecting Europe with 
the North and Central American 
countries and islands via the Azores 
and with the South American 
continent via the Dakar-Natal air- 
way. 

Four directions in which the North- 
ern Atlantic artery should logically 
branch out are also designated, and 
five main routes that the east-south- 
westerly flow of air traffic across 
Europe should follow. Aviation, April, 
1943, pages 202, 203, 337, 338, 2 
illus. 


World Partnership in the Air. 
William S. Hill. Indicating the strong 
ties between aviation and world peace, 
a United States Congressman com- 
ments upon several problems of inter- 
national air commerce after the war. 
It is his opinion that reciprocal airway 
agreements offer a major basis for 
achieving ‘‘freedom of the air,” with 
Portugal offered as an example that 
such agreements do work. He advo- 
‘ates an international air police power 
to enforce peace and patrol air bases, 
particularly in the Pacific. He sug- 
gests that steps be taken at once to 
make permanent acquisitions of all 
bases that figure in American hemis- 
pheric influence. However, those 
bases that have been developed by the 
United States in Europe, Africa, Asia, 
etc., he believes, should be available 
to all nations for legitimate com- 
mercial purposes. Other points he 


© 


covers concern specified air lanes for 
foreign planes over each country’s 
territory and the question of com- 
mercial air competition between Great 
Britain and the United States. Flying, 
May, 1943, pages 55, 158, 161, 1 
illus. 

Post-War Aviation Plan Needed 
Now. Ralph 8S. Damon. Strongly 
urging the immediate formulation of 
constructive postwar plans for the 
aviation industry, the President of 
Republic Aviation Corporation stresses 
the value of discussion now and 
gives his reasons. He denounces past 
blunders of confused air policy, warns 
against repetition of ‘bureaucratic’ 
hindrance, and asks for industry repre- 
sentation in international air policy 
planning. 

In presenting his views on the future 
peacetime development of aviation, 
the writer gives an optimistic picture. 
His observations touch upon the po- 
tentialities of transport, cargo, and 
private flying. He also expresses the 
opinion that the automobile industry 
will not produce complete airplanes 
after the war but will limit its possible 
activity in the aeronautical field to the 
manufacture of engines and acces- 
sories. Southern Flight, April, 1943, 
pages 42-44, 46, 51, 6 illus.; Peace 
Airways—Markets Unlimited, Ralph 
S. Damon, U.S. Air Services, April, 
1943, pages 16, 17. 

Plan Now for Postwar Era of Cargo- 
by-Air. Lawrence B. Sizer. The 
writer pictures how business will be 
carried out in the postwar era when 
distances over the world will be shrunk 
by the operation of large cargo and 
passenger planes. It is indicated that 
revised distributing and marketing 
methods will be required in a world 
made smail by advances in air trans- 
port. Basically important elements 
in the selling picture which will have 
to be changed to meet the new condi- 
tions are enumerated. Planning for 
postwar business is discussed. Air 
Transportation, April, 1943, pages 5-9, 
2 illus. 


Private Flying 


Services Needling Amateur Flying 
Unnecessarily. Margaret Chase 
Smith. A discussion on the immedi- 
ate fate of private flying and the effect 
of Army control on the Civil Air Pa- 
trol. Among the points covered by 
the writer are: the W.P.B. order 
freezing all sales of private planes, its 
possible application to rentals of 
planes to private students, the limita- 
tion of the nation’s pilot reservoir 
and the employment of women as in- 
structors in the Army and Navy pri- 
mary flight courses. Skyways, May, 
1943, pages 12, 13, 78, 80, 6 illus. 


The navy patrol bomber takes its weather 
as it finds it . . . tropical heat, arctic 
cold, sudden temperature changes, sun, 
rain, snow, hail, wind. No other type 
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of plane is subjected to more difficult 
operating conditions. And the more 
difficult the conditions, the surer you 
are to find that the finish is Berryloid. 
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Avro Lancaster. Part IV. Wilfred 
E. Goff. The concluding installment 
of aseries of articles on the production 
of the Avro Lancaster covers the pro- 
duction of the undercarriage support 
beam and the final assembly of the 
complete aircraft. Molding and ma- 
chining practice on the large magnesi- 
um-alloy casting by which the under- 
carriage legs are attached to the front 
spar of the center section is described. 
For the final assembly a line system is 
employed similar to that used for the 
fuselage. Azrcraft Production, April, 
pages 159-165, 22 illus. 

Birth of a Bomber. J. 1. Wadding- 
ton. The factory organization and 
production planning preparatory to a 
changeover in the manufacture of 
British aircraft types are outlined. 
Four divisions in the production 
breakdown of the design drawings are: 
(1) planning sheets—defining the oper- 
ations necessary for the manufacture 
of details, subassemblies, and assem- 
blies; (2) tool instruction sheets— 
issued for each tool or jig required for 
manufacture; (3) parts list—a sched- 
ule of the details and subassemblies 
required to produce a complete modi- 
fication; (4) material schedules—a 
summary of all the quantities and 
specifications of all the needed raw 
materials. 

The related procedures touch upon 
the functions of the following depart- 
ments: material, production, plan- 
ning, material control, scheduling, 
tooling, works order, rate fixing, and 
inspection. Flying, May, 1943, pages 
36, 37, 164, 3 illus. 

Single Assembly Line Produces 
Both Bombers and Transports. R. C. 
Sebold and S. J. Powell. The as- 
sembly line at Consolidated Aircraft 
Corporation’s Texas plant is described 
in detail, showing how Liberator 
bombers and Liberator Express cargo 
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Production 


transports are simultaneously turned 
out on the same line without decreas- 
ing the production rate. It is demon- 
strated how design and production in- 
genuity contributed toward making 
this flexibility of output possible. 
Since the changes necessitated by the 
bomber-to-transport conversion were 
comparatively minor ones of a struc- 
tural or installational nature, it was 
found feasible to make them along the 
final assembly line. The great length 
of the Consolidated line also contri- 
buted to the efficiency of the plan, 
since it permitted a division of the 
changes and prevented the congestion 
caused by large numbers of employees 
working at one station and impeding 
each other’s progress. In addition to 
noting the conversions required be- 
tween the two types of planes, the 
article particularizes some of the 
problems involved in setting up the 
single assembly-line technique for 
both bombers and transports. Avia- 
tion, April, 1943, pages 126-133, 403, 
404, 24 illus. 

Technical Developments in High- 
Production Sheet Metal Forming. 
William Schroeder and Thomas H. 
Hazlett. Developments in the field 
of sheet metal forming are discussed at 
length. Phases of the subject receiv- 
ing particular attention include the 
basic analysis of sheet metal forming 
operations, classification of parts into 
basically similar groups, forming tech- 
niques, and limits to which the com- 
monest material may be successfully 
formed. The need for quantitative 
knowledge of the forming limits for 
die and aircraft design is emphasized. 
The common types of forming equip- 
ment, their applications and limita- 
tions, are discussed. Methods capable 
of high rates of production, such as the 
rubber pressure hydro-press and the 
double-acting press, are given particu- 


Sl 


lar attention. Forming limits and 
techniques for flanging, stretching, 
drawing, and redrawing are described. 
S.A.E. Journal, May, 19438, pages 
170-192 (Transactions), 56 illus. 
Quality Control. W. A. Bennett 
and J. W. Rodgers. A quality-control 
method for the inspection of small ma- 
chine components manufactured in 
quantity is described. Problems con- 
nected with recording the results of 
multidimensional inspection are dis- 


cussed. An illustration is given of an 
inspection record that provides a 


quick means of reference as to the 
trend of quality ina machine shop. A 
control chart shows the improved 
quality of the work resulting from the 
introduction of the record card. Air- 
craft Production, April, 1943, pages 
172-175, 5 illus. 

Aircraft Engines for the Mosquito 
Built on Conveyor Line. Franklin M. 
Reck. The introduction and use of the 
conveyer !ine to speed the production 
of Rolls-Royce Merlin engines at the 
plant of the Packard Motor Car Com- 
pany is described. The writer tells 
how Packard, faced with the prospect 
of capacity business in engine manu- 
facture, quickly put its manufacturing 
and assemblying operations on a con- 
veyer basis. Important features of 
the system are described and illus- 
trated. Commercial Aviation, March, 
1943, pages 76-79, 7 illus. 

Globe Aircraft in Production. R. T. 
Gidley. The writer tells how Globe 
Aircraft organized its production sys- 
tem to utilize existing small shops and 
manufacturing facilities outside of its 
own plant for producing twin-engined 
AT-10 Trainers. He gives some of the 
problems that emerged with the in- 
stitution of the subcontracting pool, 
as well as the solutions found for 
them. Component parts and mate- 
rials of the AT-10 are listed. Southern 


Flight, April, 1943, pages 34, 35, 38, 39, 
17 illus. 

Photography and Production. A. 
Batley and F. W. Coppin. Techniques 


Employees work (left) on the center section of the F4U1 Corsair and (right) on the aft portion of the plane. When completed 


these sections are bolted together. 
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HE year 1943 promises to be the grimmest, hardest 
cau this country has ever faced. Every effort, and 
every dollar of national income not absolutely needed 
for existence, should go into war work and War Bonds. 

In the Pay Roll Savings Plan, America finds a potent 
weapon for the winning of the war—and one of the 
soundest guarantees of the preservation of the Amer- 
ican way of life! 

Today about 30,000,000 wage earners, in 175,000 
plants, are buying War Bonds at the rate of nearly half 
a billion dollars a month. Great as this sum is, it is not 
enough! For the more dollars made available now, the 
fewer the lives laid down on the bloody roads to Berlin 
and Tokio! 

You’ve undoubtedly got a Pay Roll Savings Plan in 
your own plant. But how long is it since you last checked 
up on its progress? If it now shows only about 10% of the 
gross payroll going into War Bonds, it needs jacking up! 

This is a continuing effort—and it needs continual at- 


tention and continual stimulation to get fullest results. 


You can well afford to give this matter your close 
personal attention! The actual case histories of thou- 
sands of plants prove that the successful working out of 
a Pay Roll Savings Plan gives labor and management a 
common interest that almost inevitably results in better 
mutual understanding and better labor relations. 


Minor misunderstandings and wage disputes become 
fewer. Production usually increases, and company spirit 
soars. And it goes without saying that workers with sub- 
stantial savings are usually far more satisfied and more 
dependable. 

And one thing more, these War Bonds are not only 
going to help win the war, they are also going to do much 
to close the dangerous inflationary gap, and help prevent 
post-war depression. The time and effort you now put in 
in selling War Bonds and teaching your workers to save, 
rather than to spend, will be richly repaid many times 
over—now and when the war is won. 


You've done your bit i Now do your best! 


This space ts a contribution to the victory today and sound business tomorrow by 
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Liberator bombers on the twin assembly lines at the Willow Run plant of the Ford Motor Company. 


and equipment used in the photo- 
graphic method of making precision- 
scale reproductions of drawings, tem- 
plates, and jigs are presented. The 
equipment used by Handley Page, 
Ltd., is credited as having been the 
frst firm in England to install large- 
scale equipment for the photographic 
reproduction of loft layouts. The 
article includes a description of a 
special technique known as “reflex 
transfer,” which is applicable wher- 
ever the copy must be of the same size 
as the original and where a white line 
ona black ground is acceptable. Azr- 
craft Production, April, 1943, pages 
190-194, 7 illus. 

Modification Centers... An Ameri- 
can Military Innovation. Glenn Hotch- 
kiss. How United States airplanes are 
weatherized and otherwise equipped 
for specific theaters of operation or 
special missions is told in this article. 
The procedures described are those 
followed at the modification center of 
the Consolidated Aircraft Corpora- 
tion, Tucson, Ariz. In addition to 
noting assembly line and fabrication 
methods, the writer considers the 
problem of personnel at the modifica- 
tion centers. He also shows the corre- 
lation of work between the modifica- 
tion centers and the parent plants. 
Although depicting the work of the 
center as an extension of that carried 
on at the plant, they indicate why the 
very nature of the former requires 
even greater fluidity of methods, 
equipment, and line arrangement. 

The article’s introduction includes 
an explanation of what a modification 
center is. Aviation, April, 1943, 
pages 134-136, 329, 330, 333, 9 illus.; 
“Modified Air Superiority,’ Tony 
Hagmann, Southern Flight, April, 
1943, pages 48, 49, 2 illus. 

‘Will It Run?’ Robert Stewart. 
The writer estimates the number of 
airplanes the Ford Motor Company’s 
Willow Run plant will be able to turn 


out and analyzes the problems that 
have hindered Willow Run from 
achieving its maximum efficiency. He 
refutes the overoptimistic reports of 
1,000 planes a day” but states that 
the laudable record of ‘‘a bomber an 
hour” will be reached. 

The failure of the start of bomber 
production at Willow Run to meet the 
forecasts of Ford executives is attri- 
buted mainly to the following four 
reasons: (1) Because Willow Run 


_ most nearly represents the automotive 


industry’s conception of quantity pro- 
duction, it is more elaborately tooled 
than most factories and represents a 
tremendous investment in make-ready 
time. (2) As a subcontractor to Con- 
solidated Vultee Aircraft Corporation, 
Willow Run had to obtain Consoli- 
dated’s approval of hundreds of minor 
design changes necessitated by Ford’s 
innovations in production technique. 
(3) Innumerable design changes had 
to be put through on the Consolidated 
Liberator when the B-24 was adapted 
also for use as a cargo and transport 
plane. (4) Difficulties in obtaining 
and keeping sufficient man power for 
the plant. 

The main points of discussion with 
regard to the man-power problem 
cover the questions of: transportation, 
housing, taxation, hiring of employees, 
and morale. Flying, May, 1943, 
pages 21-23, 150, 154, 5 illus.; “Wil- 
low Run—Today,” Franklin M. Reck, 
Aero Digest, April, 1943, pages 112- 


115, 243, 244, 256, 13 illus. 


Design of Sand Castings for Quan- 
tity Production. Part 1. WN. F. 
Hindle. This is the first of a series of 
articles on the design of sand castings 
and gives some detailed but generally 
applicable design rules peculiar to 
sand castings in both ferrous and non- 
ferrous materials. Sections of this 
installment discuss the production of 
sand castings, advantages of the sand- 
casting process, how sand castings are 


made, match-plates used to produce 
castings in large quantities, melting, 
pouring, finishing, and the selection of 
casting materials. Metals and Alloys, 
April, 1943, pages 770-775, 7 illus. 

Consolidated Subcontract System 
Coordinates Schedules. Howard G. 
Golem. The Consolidated Aircraft 
Corporation’s system for coordinating 
schedules between subcontractors and 
the home plant is given in detail. In 
addition, a portion of the article is 
devoted to a consideration of the possi- 
bilities in the company’s feeder shop 
operation. Problems of correlating 
out-plant manufacturing, accelerating 
and decelerating the work, are dis- 
cussed. Methods of charting, letting 
contracts, and aiding the subcontrac- 
tor are noted and information is given 
about the organization and duties of 
Consolidated’s subcontract produc- 
tion department. The writer also lists 
the larger components of the Libera- 
tor which are subcontracted. 

In explaining the “feeder shop” 
system of establishing small shops 
operated by Consolidated under com- 
pany foremen, limitations of the plan 
are marked. It is stated that because 
machinery is not available and special 
types of buildings cannot be found at 
present the jobs at these shops must 
be nonmachine work, such as uphols- 
tering, electrical harness, tube bend- 
ing, and relatively nonmechanized 
work. Aviation, April, 1943, pages 
195, 197, 342, 345, 346, 349, 350, 4 
illus. 

The Soviet Aircraft Industry. M. 
Ter-Arutyunyants. How the Soviet 
Union’s aircraft industry is coping 
with war tasks is described. Improve- 
ments that have been realized since 
the All-Union competition for aid to 
the front was launched in May, 1942, 
are related. It is explained that the 
achievements of the aircraft industry 
have been insured by fostering initia- 
tive on the part of the workers which 
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IT’S WIRY JOE 
FOR AVIATION 
WIRE and CABLE 


There was a time that Wiry Joe was 
merely the largest independent man- 
ufacturer of replacement wiring for 
the automotive industry. 


Now, Wiry Joe is alsa known as 
an important source of supply for 
every type of electrical wire and ca- 
ble for aircraft. The complete line 
includes starter cable, high-tension 
cable, primary cable, both original 
and replacement. Wiry Joe also 
makes power and welding cable. 


And just as Wiry Joe automotive 
cable won a name for quality, so, too, 
has Wiry Joe aviation cable. Every 
item in the line is built to meet 
rigid Army and Navy specifications, 
and is produced under the Dostam 
method of manufacture for uniform- 
ity, dependability, high efficiency 
and long life. 


Inquiries regarding wire and cable 
for any type of service will be an- 
swered promptly. 


Lighting Cable 


Two-Conductor Cable 


Available in both shielded and 


unshielded constructions 


AVIATION CABLE 


manufactured by 


THE CRESCENT COMPANY 
Pawtucket, Rhode Island 


ENGINEERING REVIEW 
has resulted in an advance in the ra- 
tionalization production methods. 
Production problems that were solved 
by the cooperative efforts of engineers | 
and described. The 
writer rhythmic work all | 
along the duction cycle has con- 
tributed to overall fulfillment of 
government orders by the industry as 
a whole. J? Aviation, December, 
1942, pages 298, 299. | 
Gliders from the Wolverine State. | 
Details are given on the production | 
processes materials used in con- 
structing gliders at the plants of the | 
Ford Motor Company and of a group 
of Michigan furniture manufacturers. 
The Ford at Iron Mountain is, 
described, with reference to the equip- | 
ment, materials, and methods 
ployed, and information on the facili- 
ties of the 15 companies that comprise 
the pool kn as Grand Rapids In- 
dustries, Ine., is given. Modern | 
Plastics, April, 1943, pages 62-66, 128, 
13 illus.; ““] Furniture City Joins 
the Air W Aero Digest, April, | 
1943, pages 145-148, 153, 154, 156, | 
157, 14 illus 
New Tube 
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Spinning Process. A| 


ibles metal tubes to be | 
sed or partially closed 


spun into 
ends, whic s been developed by the | 
Wolverine 1 Division of the Calu- | 
met and H Consolidated Copper 


Company scribed. The process 
combines icing, necking, closing, 
fabricating, vall thickening. Fea- 
tures of thi ess are outlined. The 


method e es hot-forming by 
spinning ft predetermined shape | 
without the external 


heat. The process accomplishes a 
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controlled plastic 
result of 
spinning 
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various jobs have al- 
plished with ferrous 
Treating and Forg- 


ing, April, 1943, pages 191, 202, 203, 1 
illus. 
Propellers 
Design and Manufacture of Curtiss 
Propellers. [Features of the Curtiss 


electric cont 
are discussed 
ering are 
of this type 
The article 
problems, 1 


ible-pitch propeller 
Reasons for full feath- 
eiven and the advantages 
ypeller are explained. 
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PRECISION PARTS 


A SHOT IN THE ARM 
MAY SAVE A 
SOLDIER'S LIFE 


Precious blood plasma for the wounded, 
serums for the sick, narcotics to deaden 
pain—yes, hypodermic injections are vital 
life-savers on every battle front! 

Today, the plungers for these hypo- 
dermic injectors are made of glass, center- 
less ground within a tolerance of .0005" for 
roundness and dimension. The accuracy 
and finish of the centerless grinding is of 


Lives depend upon the accurate 
of these little pieces of gla 


the utmost importance. Any pitting or 
irregularity may permit air bubbles to get 
into the fluid and, in turn, be pumped into 
the blood stream with fatal results 
Accurately ground glass plays another 
important part in the war effort, too. Glass 
“go, no-go” plug-type gauges ground with- 
in a tolerance of .0001” are helping manu- 
facturers of vital precision parts for planes, 
tanks, guns and ships do a faster, better job. 


Precision grinding of every type with 
amazing accuracy, ON A MASS PRO- 
DUCTION BASIS!—that’s ACE’s vital 
contribution to winning this war. Here is a 
great American plant with precision tools, 
centralized responsibility and sleepless in- 


genuity. Here is where to come for practl- 
cally every operation in the manufa 
of small parts where accuracy is required 
both now and after the war. 


Inspection of each individual 


ACE 
MANUFACTURING 
CORPORATION 


for Precision Parts 


1243 E, ERIE AVENUE, PHILADELPHIA 
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FINAL 


LIGHT—Weight 1s 
at a minimum in the 
Aeroprop, with its 
ribbed steel blades. 


STRONG —Pro- 
pellers oncombat 
planes take a terrific 
beating. The Aero- 
prop is engineered to 
“Keep ’Em Flying.” 


SIMPLIFIED—Aero- 

‘ props are built as a 

self-contained unit. 

Automatic pitch 

~ control and power 

mechanism for pitch 

changes are integral parts of the 
Compact propeller assembly. 


CTURING 
ATION 


ion Parts 
DELPHIA 


EXAM for an AEROPROP 


In a matter of seconds these four broad 
blades 


For hours this production propeller will 


will be a whirling blur of steel. 


roar through paces that are tougher than 
actual combat conditions. Engineers will 
watch it constantly. A battery of instru- 
ments will measure and record every per- 
formance factor throughout the run. 
After passing all tests it’s a true 


Aeroprop, ready to wear that name 


AEROPRODU 


Ww 


proudly in the service of our nation. 

Graduates of this test house are chalk- 
ing up performance records daily on 
the fighting fronts. Their strength—their 
lightness—their rapidity and precision of 
pitch control—their compact unit-con- 
struction, simplifying installation and 
shortening service operations—these are 
Aeroprop principles that pay off in suc- 
cessful missions, both in war and peace. 
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The exclusive use of Frontier “40-E” Alloy for the unit 
housings of the top gun turrets of Flying Fortresses is a 
significant tribute to the unusual physical properties of this 


new member of the aluminum alloy family. 


Frontier “40-E” has exceptional ability to withstand shock— 
the shock of explosive impact. Not only does it resist rupture 
to a high degree, but also deformation which leads to mis- 


alignment and consequent uselessness of the affected part. 


Outstanding features—the result of a unique combination 
of “40-E’s” high yield and tensile strengths and its elonga- 
tion, attained through natural aging, is rapidly winning for 
“40-E” a prominent place in the production of castings for 
modern warcraft. 


Several foundries from coast to coast are now ‘‘40-E” licen: 
sees. Increased demand for ‘40-E” castings has required an 
increased production of this new alloy and demands the 
licensing of additional foundries now engaged in war pro- 
duction. Your request for complete licensing data will 
receive prompt attention. 


FRONTIER BRONZE CORPORATION 
NIAGARA FALLS, NEW YORK 


Handy Alloy Data Book, con- 
taining important metallurgi- 
cal and engineering informa- 
tion just off the press. Write 
for your free copy, stating 
your name, title and address. 


€ Casting of 
Frontier 
“40-E” Alloy for 


housing of gun 
turret. 
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ruction of the propeller, and manu- 
facturing processes. 

Two new Curtiss-Wright develop- 
ments are also described. One is an 
gutomatic speed synchronizer designed 
io eliminate the necessity for making 
yriodic adjustments of constant- 
geed propeller controls. The other is 
, six-blade, dual-rotation propeller 
built around the principle of electric 
ntrol of the blades. This propeller 
isdesigned primarily for high-altitude 
airplanes with 2,000-hp. engines. A 
onstant-speed governor controls its 
operations automatically but it may 
aso be operated manually by a 
witch. Aero Digest, April, 1948, 
pages 179, 180, 272, 275, 276, 5 illus.: 
“A New Twist in Props,” Doris N. 
Ahnstrom, Skyways, May, 1943, pages 
30, 31, 66, 6 illus. 

Wood Airscrew Blades. The ad- 
vantages of wooden blades, as used 
with Rotol propellers of various types, 
are described. Only brief reference is 
made to the manufacturing process. 
The propeller embodies a hollow steel 
root adapter capable of holding the 
base of the blade in a compressed con- 
dition and so providing the degree of 
support necessary to meet stresses 
imposed in flight. The types of wood 
blade coverings are itemized. Weight 
comparisons are made between dural- 
umin and wood airscrews for various 
aircraft types. The physical proper- 
ties of wood blades are listed. Air- 
craft Production, April, 1943, pages 
155-158, 7 illus. 

Dynamic Balancing in Propeller 
Maintenance. B. J. Cumnock. Ex- 
planation of a method for obtaining 
perfect dynamic balance of propellers 
during engine overhaul. This is based 
ona diagram and plotting system for 
determining the number and location 
of lead dises to be added in the hollow 
balancing bolts of the propeller hub. 
It is claimed that this method elimi- 
nates guesswork, saves time, and is 
successful 90 per cent of the time on 
the first attempt. Aviation, April, 
1943, pages 214, 403, 2 illus. 


Rotating Wing Aircraft 


Aviation’s Rope Trick. Comments 
on helicopter flight are described by 
the writer as some random thoughts. 
It is stated that the favorable factors 
that the helicopter presents are es- 
sential to the ultimate utility of flight. 
The advantages of the helicopter are 
discussed and its future effects on 
Private and commercial flying are 
considered. It is suggested that the 
principles of the helicopter might be 
used to help ease large aircraft down 
to their landings without the shocks 
that now necessitate ultraheavy land- 
ing gear and brakes. National Aero- 
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nautics, April, 1943, pages 16, 46, 4 
illus. 

Rotating-Wing Aircraft. This is the 
first in a series of articles on the de- 
velopment of rotating wing aircraft 
and is concerned mainly with the 
trend of progress in gyroplanes. It is 
related how experimental work with 
autogiros established certain funda- 
mental facts putting the theory of 
rotating wings on a sound basis. The 
development of a series of autogiros by 
Senor Juan de la Cierva is described 
and explanations are given of their 
operating principles. Early helicopter 
inventors and manufacturers of planes 
incorporating the Cierva system are 
mentioned. 

In detailing the problems of gyro- 
plane development, the article desig- 
nates those of stability and control as 
being the most difficult. Flight, 
March 25, 1943, pages 305-309, 14 
illus. 


Stress Analysis 


Bending Strength in the Plastic 
Range. Frank P. Cozzone. The con- 
ventional linear distribution of stress 
in a section subjected to bending in 
the plastic range, as usually repre- 
sented by the classical my/J formula, 
has been replaced by a simple trape- 
zoidal distribution that varies with 
the applied bending moment. This 
latter distribution approximates the 
distribution based on the actual stress- 
strain characteristics of the material 
and the shape of the cross section. 

A method has been developed for 
use throughout the elastic and plastic 
range of bending which covers the 
following points: (1) the resisting 
moment of any cross section corre- 
sponding to any extreme fiber stress up 
to the ultimate stress of the material; 
(2) the corresponding stress distribu- 
tion over the entire cross section; (3) 
the corresponding shear distribution; 
(4) the effects of local crippling; (5) 
complex bending; and (6) the com- 
bined effects of axial load and bending. 
Journal of the Aeronautical Sciences, 
May, 1948, pages 137-151, 19 illus. 

Determination of the Buckling Load 
of Struts with Successive Approxima- 
tions. J. Ratzersdorfer. The writer 
explains the application of a method 
of successive approximations to the 
determination of the buckling load of 
struts with hinged or built-in ends. 
The method is useful where the exact 
determination of the buckling load is 
a complicated problem. It is stated 
that the method is also applicable to 
the solution of the differential equa- 
tion that results when the loads are 
continuously distributed along the 
length of the strut. The Journal of 
The Royal Aeronautical Society, March, 
1943, pages 103-105, 1 illus. 


Testing 


Flight Testing is a Sound Business. 
Edmund T. Allen. In this first of 
three posthumously published articles 
on the science of flight testing, the 
writer explains the essential purposes 
of a flight testing unit and describes 
how the Flight and Aerodynamics 
Department of the Boeing Aircraft 
Company functions. Accompanied 
by an illustrative chart, the depart- 
mental organization of this vital Boe- 
ing division is outlined. It is reported 
that in the performance of its dual 
functions—flight testing and aero- 
dytiamics—the autonomy of the Flight 
and Aerodynamics Division is equal 
to that of the Engineering, Manufac- 
turing, and other divisions. 

The writer lists the purposes of 
flight testing as covering two kinds of 
testing: one, the testing of a new 
model for performance and operational 
guarantees; the other, development 
testing to obtain design information 
corroborating (a) mockups, (b) simu- 
lated laboratory tests, (c) theoretic 
studies, and (d) model tests. Avia- 
tion, April, 1943, pages 109-112, 4 
illus. 


This Plexiglas bomber nose was con- 
verted by R.C.A. engineers into a high- 
altitude test chamber for aircraft and 
electronic equipment. (See page 161.) 


Proving Ground for Victory. Illus- 
trations are accompanied by a brief 
description of activities at Wright 
Field. Before the war, Wright Field 
engineers were concerned primarily 
with testing and improving existing 
aircraft. The changes that were 
brought about when this testing field 
was made an Army base are outlined. 
Planes, personnel, and equipment are 
now being tested for the United Na- 
tions. Air News, April, 1943, pages 
38, 39, 54, 6 illus. 

Looking Around. ‘Witness.’ This 
begins a series of notes from a test 
pilot’s diary, dealing with the problems 
that arise during the testing of pro- 
duction aircraft. Part one is devoted 
mainly to stressing the importance of 
careful inspection by the pilot before a 
plane is taken up for its first flight. 
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A dependable means of connecting and disconnecting many electrical circuits variot 
1s 


at once is vital to the operation and maintenance of America’s warplanes, tanks, daimed 
proof, 


and PT boats on fighting fronts the world over. The newest type Breeze Electrical 
Connectors, carrying from 1 to 47 contacts, make it possible to make or break the ligh 
eye: 


multiple circuits simultaneously, quickly and with safety. Connections are secured f mal 
pos 
that the 


against vibration by threaded coupling and pin and socket construction. Produced 


in a wide range of types and sizes, Breeze Connectors are designed to meet prac- the belt 
holds tt 
th 


tically every need in modern electrical control and communications systems. Fully , 
shielded against radio interference, these units conform to the latest A-N specifica- ‘ Sm 
tions, and are engineered to meet the highest standards of design and manufacture. - § of mate 
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It is shown how, in addition to the 
safety factors involved, economies can 
be achieved by the pilot’s ground 
checking. Flight, March 18, 1943, 
page 288. 

Warming Up. ‘‘Witness.”’ A con- 
tinuation of the notes from a test 
pilot’s diary. This second article 
deals with correct procedures for 
warming up the engine preparatory to 
a test flight. In it the writer em- 
phasizes the desirability of bringing 
the engine up to operating tempera- 
ture as quickly as possible and dis- 
cusses the importance of oil dilution. 
He also advises on the judicious use of 
hot-air intake and gills. Flight, 
March 25, 1948, page 311. 


Tools and Equipment 


Progressive Dies Play an Impor- 
tant Part in War. C. W. Hinman. 
The important part that modern types 
of progressive dies and punches are 
playing in the war industrial program 
isemphasized. The designing of pro- 
gressive dies and punches is described. 
It is explained the first step is to make 
a careful study of the proposed part 
to be produced. Further steps dis- 
cussed include the method of laying 
out the scrap strip, the die blocks 
under it, and the jig-boring dimen- 
sions that are called ‘step dimen- 
sions’ and are used for locating the 
holes in the die blocks. How the jig- 
boring machine is used in boring the 
“sweeps”’ for the ares and at the same 
time removing some of the tool steel 
within the opening is explained. A 
typical progressive die is described. 
Heat Treating and Forging, April, 
1943, pages 186-188, 2 illus. 

Air Corps Flashlight. <A_ plastic- 
housed, plastic-lensed flashlight for 
ground crews, built under the direc- 
tion of Army Air Corps engineers, is 
described. This flashlight is designed 
to meet the specialized demands of the 
various units of the Air Forces and is 
claimed to be both vapor- and shock- 
proof. The angle of the lens keeps 
the light from shining into the hold- 
er’s eyes when the hand is held in nor- 
mal position. A clip is provided so 
that the flashlight may be hung from 
the belt. A spring-mounting device 
holds the bulb securely in the socket. 
It is stated that the Army Air Corps 
engineers investigated a wide variety 
of materials before settling on the 
specifications of the light. Design 
features of the light, which is housed 
In cellulose acetate butyrate, are de- 
scribed. Modern Plastics, May, 1943, 
pages 63, 152, 154, 156, 3 illus. 

Aircraft Tool Planning. Part I. 
Richard H. Luders. The first of two 
articles itemizing 20 points that make 
Proper job analysis essential to good 
tool planning. Twelve of the 20 
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This specially constructed dynamometer tests airplane brakes at the Bendix Products 


Division of the Bendix Aviation Corporation. 


The energy wheel is 7 ft. in diameter and 


is adjustable from a minimum weight of 6,684 lbs. to a maximum of 37,186 Ibs. The 
dynamometer can duplicate landing speeds up to 120 m.p.h. 


points are covered in the current 
article: ultimate part cost, system of 
coordination, attaching points (inter- 


‘changeability), master tooling, im- 


portance of part or assembly, forming 
quality of specified material, neces- 
sary jigging, assembly location, com- 
plicated assembled structures, bench 
assemblies, production assemblies, and 
design requirements. Aviation, April, 
1943, pages 144, 145, 147, 374, 377, 
378, 5 illus. 

Thermoplastics for Aircraft Tools. 
James M. Chureh. Forming blocks, 
drill jigs, dies, and other aircraft tools 
made of a new plastic created by 
laboratory workers at the Chemical 
engineering Department of Columbia 
University are described. The new 
plastic, which is called Thermo-Cast, 
is based on a hot-melt ethy! cellulose 
composition, compounded with plas- 
ticizers, resins, pigment filler, and 
other ingredients that can be varied 
to form many different formulations. 
It is explained that outstanding prop- 
erties of this plastic are good flow 
characteristics at melt temperature, 
retention of exact mold dimensions 
and high degree of durability, tough- 
ness, and acid resistance. Like metal, 
the new material can be melted and 
cast into shapes without the use of 
pressure but at considerably lower 
temperatures and with more exactness 
of mold dimensions. The writer ex- 
plains how the plastic is melted, out- 
lines the technique used for success- 
ful casting, and describes the use of 
Thermo-Cast tools. Modern Plastics, 
May, 1948, pages 74, 75, 140, 3 illus. 


Training 


Paratroopers are Tough. Lt. Seth 
Halton. <A review of the work of 
Canadian paratroops and how they 
are trained. It is stated that the be- 
ginning of Canadian paratroops was 
in 1942 when a group of 25 officers 
and men were sent to Fort Benning 
to take a course given American para- 
troopers and qualify as instructors for 
the incipient Canadian battalion, The 
rigorous routine training given the 
paratrooper is related. Commercial 
Aviation, March, 1942, pages 38, 40, 
42, 11 illus. 

Flight Instruction in Wartime. Lt. 
Comdr. H. B. Jenkins. The impor- 
tance of teaching the student funda- 
mental principles rather than set rules 
of procedure is stressed. Perspective 
in flight training is emphasized, and 
other subjects discussed include how 
to cope with wind drift, wing-over, 
correcting errors, and making the 
student use all his resources. Air 
Facts, May, 1943, pages 16-20, 22—24, 
1 illus. 

Your Future in Aviation. Marvin 
Martin. Young people are advised on 
the opportunities for careers in post- 
war commercial aviation. Types of 
jobs that will be available with air 
lines are listed and suggestions on 
how to prepare and apply for them are 
given. The discussion covers general 
education and specialized training re- 
quirements, the importance of possess- 
ing the necessary qualifications for 
each job, and the methods of select- 
ing the proper aviation schools. 
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HE electricity needed for auxiliary purposes by one of America’s 

great patrol bombers or cargo transports corresponds to the 
normal power requirements of ten ordinary homes. Lawrance Auxil- 
iary Power Plants, installed in bombers of the U. S. Navy, ate 
portable powerhouses which make it possible for these huge aircraft 
to carry a self-contained source of vital electricity with them wher- 
ever they go. Afloat or aloft, Lawrance Power is available at the touch 
of a switch — power to operate galley hot plate, lights, heat, radio, 
gun turrets, bomb hoists and main engine starters. “Dependable 
Power by Lawrance” is a watchword in our fighting forces of sea 
and air — tried and proved in world-wide combat. 
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Among the jobs noted are those of: 
gir-line meteorologists; dispatchers; 
radio operators and maintenance men; 
sales, contact, and promotion per- 
sonnel. Flying, May, 1943, pages 32 
34, 165, 5 illus. 

Specialised Training. Details on 
two schools of specialized training 
under the Technical Training Com- 
mand of the Royal Air Force are 
given. One is the Rotol School, 
which instructs members of British 
and Allied armed forces in the proper 
maintenance and repair of various 
types of propellers. Both main types 
of Rotol hydraulic propellers, the 
Curtiss electric propeller, the Rotol 
electric propeller, and propeller blades 
are among the subjects. The other 
school is the Dowty School of aircraft 
hydraulics, where technical instruc- 
tion is given in the operating principles 
and maintenance of Dowty hydraulic 
equipment for aircraft. The syllabus 
of the two schools, teachers, students, 
equipment, accommodations, and ac- 
cessory demonstration facilities are 
included. Flight, March 4, 1943, 
pages 223-225, 8 illus.; ‘“‘Efficiency 
Through Co-Operation,” The Aero- 
plane, March 12, 1943, pages 299, 300, 
3 illus. 

Training Army Navigators. 
ward J. Ryan. The training program 
of Army Air Forces navigators. This 
article relates how the program was 
instituted in 1940 at Miami, Fla., 
describes the cooperation of Pan 
American Airways in supplying in- 
structors, and outlines the 9-week 
ewriculum. The international char- 
acter of the program is established by 
information that cadets from England, 
New Zealand, Argentina. and China 
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have participated in this aerial naviga- 
tion training. Flying, May, 19438, 
pages 42, 43, 163, 164, 4 illus. 

The Training Film Program of the 
Army Air Forces. Capt. Howard A. 
Gray. The development of the Army 
Air Forces training film program is de- 
scribed and the importance of the 
undertaking is emphasized. It is 
stated that a recent analysis of the 
courses of instruction offered in 38 
representative schools indicated that 
there were 237 different courses of 
study. The training commands of the 
Army Air Forces are charged with the 
development of the program, and it is 
explained that responsibility for plan- 
ning the slide film and training film 
program has been delegated to the 
Directorate of Training Aids, A.A.F. 
School of Applied Tactics, Orlando, 
Fla. How this organization main- 
tains continuous contact with the Air 
Forces training commands for the 
purpose of keeping informed of new 
courses of study and of the need for 
training film materials is outlined. 
The writer also describes the produc- 
tion, distribution, and utilization of 
films. Visual Review, 1948, pages 14- 
16, 2 illus. 

Cruising Straight and Level. Woll- 
gang Langewiesche. The importance 
to the student of learning to pilot a 
plane on a straight and level course is 
emphasized. It is stated that flight 
instructors and government inspectors 
consider straight and level flight a 
most revealing test of a pilot’s ability. 
Level cruising is also important in 
practical flying, and the technique of 
straight and level flight is discussed. 
The writer explains how to fly by 
compass and how to fly in rough air, 


\ 
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indicating the common faults and 
showing how to avoid doing the wrong 
thing, which frequently may seem to 
be the correct thing. Use of the rud- 
der is emphasized, and instructions 
are given on how to level off and to 
hold altitude. Air Facts, May, 1943, 
pages 57-66. 

Tennessee’s Airwomen. Gene 
Slack. An account of the Aviation 
Research Instructor School for Wo- 
men—an activity of the Tennessee 
Bureau of Aeronauties for training 
selected women fliers to become avia- 
tion instructors. In addition to details 
of their training, brief word-portraits 
are given of the first ten students and 
the people in charge of the school. 
The statement is made that a nation- 
wide extension is being urged. Flying, 
May, 1943, pages 46, 47, 128, 130, 132, 
5 illus. 

Training the Aircraft Engineer. 
Capt. J. Laurence Pritchard. The 
writer suggests that the British air- 
craft industry endow and take control 
of all aeronautical education. It is his 
opinion that, after the termination of a 
general education (which he puts at an 
age level of about 16 years), the stud- 
ent’s specialized training should be 
directed by the industry for which he 
is preparing. This system, he believes, 
would provide for the ideal combina- 
tion of theory and practice during the 
training period. The utilization of 
all existing educational facilities forms 
part of the plan. Flight, March 11, 
1943, pages 263, 264. 

Teaching Aviation Mechanic 
Courses with Films. A. G. Thomas. 
How the Airlines War Training In- 
stitute is using slide films and motion 
pictures to speed the training of avia- 
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tion mechanies is described. It is ex- 
plained that the use of films not only 
speeds up the process of training but 
has the advantage of standardizing 
methods of maintenance and operation 
procedures so that the same routine 
may be taught universally, even in the 
most remote stations. Slide films are 
being used in all branches of aviation 
training. These consist of individual 
pictures, diagrams, graphs, and charts 
printed on 35-mm. film, each slide 
film dealing with a certain subdivision 
of that phase. Visual Review, 1943, 
page 43. 

RCAF Pilot School. Bruce Keith. 
An organized system of preflight 
training—Canada’s Air Cadet League 
—provides the Royal Canadian 
Air Force with a prolific source of 
potential pilots. The civilian back- 
ground, organization, and support of 
the League; the methods by which it 
is financed; its activities, teachers, 
uniforms, and equipment; and the 
meaning of the movement to the Cana- 
dian government are surveyed. The 
writer also outlines the mutually 
adopted ten-point program that co- 
ordinates the Air Cadet League with 
the R.C.A.F. 

The cadet’s training is described as 
being almost identical to the initial 
air force instruction given an air-crew 
recruit during his first two months in 
the R.C.A.F. Courses include: ad- 
ministration and organization, air- 
craft recognition, airmanship, drill, 
antigas training, and armament train- 
ing. Flying, May, 1943, pages 48-50, 
146, 148, 150, 10 illus. 

Training Those Who Fly by Night. 
An account of a British advanced 
flying unit where pilots who are to 
participate in night bombing and 
coastal operations are drilled in the 
particular problems attendant upon 
flying in darkness and bad weather. 
Ground instruction, training in the air, 
systems of night lights, and the use 
of radio are outlined. The planes and 
equipment used for this training period 
are also mentioned. The Aeroplane 
March 5, 1948, pages 276, 277, 6 
illus. 

Some Soldiers Don’t Shoot. Kurt 
Rand. As taught at the Chicago 
School of Aircraft Instruments, the 
Army Air Forces course of training for 
instrument repairmen is described. 
The article stresses the precision that 
is required for the techniques and tools 
of this work. Various types of in- 
struments in which the student is 
schooled are listed, the curriculum is 
outlined, and the aptitudes that qual- 
ify the soldier for the course are noted. 
Flying, May, 1948, pages 62, 63, 167, 
3 illus. 

Southeast Army Air Forces Training 
Center. The purpose, operation, and 
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The B-19 and Army’s Culver both profit 


by this comp When this view was 
taken about r ago, the B-19 was the 
Army’s largest ship. The Culver was then 
and still is the Army’s smallest plane. 
An idea of the comparative size of these 
two units is gained when the diameter of 
the B-19 propeller is compared with the 
overall length of the Culver. 


accomplishments of an Air Forces 
Training Center are given in this 
article on the Southeast Army Air 
Forces Training Center, largest of the 


three United States Centers. It sur- 
veys the establishment, organization, 
growth, methods, and program of the 


Southeast Center. It also describes 
some of the men responsible for its 
development and those in charge of its 
activities. Salient facts in the his- 
tory of Maxwell Field, headquarters 
of the Center, are recounted. The 
syllabus of ea stage in a_ pilot’s 
training is outlined briefly—from his 
classification tests (where it is decided 
whether the neophyte will study to be 
a pilot, navigator, or 
through preflight 


bombardier) 
primary, basic, and 


advanced instruction. The training 


given in navigation, aerial gunnery, 
mechanics, gliding is included. 
The American Pilot and Aircraftsman, 
April, 1943, pages 7-16, 19-26, 49 
illus. 


Warfare 


Squaring the Circle. In this dis- 
cussion of 
states that thi 
are often plotted in terms of circles. 
Considering the European war theater, 
he indicates tl the spotlight circle 
extends fri center placed at 
Munich. T! irea has become the 
sphere of ope ms for Allied air at- 
tack. Operations against the enemy 
are described and analyzed. Air 
News, Api 1943, pages 14-18, 9 
illus. 

Lightnings in Africa. Capt. William 
J. Hoelle \ P-38 pilot describes 
several episodes on the African front 
which illustrate the fighting charac- 
teristics of the Lockheed Lightning. 
He refutes criticisms of this twin- 
engined interceptor with regard to 
sufficient fire power, use as a ground- 


strategy the writer 
r phases of warfare 
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support airplane, single-engined opera. 
tion, and opportunity for the pilot to 
bail out in combat. Battle tactiegs of 
the P-38 against Focke-Wulfs and 
Messerschmitts are noted, and the 
versatility of this American plane js 
supported by a report of its alternate 
applications as a ground strafer, light 
bomber, tank destroyer, and convoy 
for big bombers. Flying, May, 1943. 
pages 24, 25, 136, 138, 140, 4 
illus. 


The American Approach to Japan. 
Capt. Norman Macmillan. The prob- 
lem of conducting air operations 
against Japan is considered with partic 
ular reference to flight distances from 
Allied bases. Both military transport 
and bombing operations are discussed 
Methods used by the enemy strate- 
gists in Norway, Holland, Tunisia, 
and Crete are reviewed. It is stated 
that the most practical direct land 
hemisphere approach to Japan lies 
across China. A map is _ included 
showing the distances involved in 
Allied attacks on Japan from the 
Philippine Islands and the South 
Pacific Islands. A map of the land 
hemisphere of the world also is in- 
cluded to show the battle fronts and 
their relationship to one another. 
Aeronautics, April, 1943, pages 28-32, 
2 illus. 


Fighters and  Fighter-Bombers. 
Major F. A. de V. Robertson. A re- 
port of two visits to Royal Air Force 
air stations, with the purpose of each 
squadron designated and the opera- 
tional record of each reviewed. The 
first is Number 609 squadron—form- 
erly belonging to the auxiliary air 
equipped with Hawker Ty- 
Its operations include inter- 
ception against enemy raiders, night 
intruder work, and daytime attacks 
on railway transports in Belgium and 
France. The second is a_fighter- 
bomber squadron equipped with West- 
land Whirlwinds. In addition to out- 
lining the salient features of the Whir!- 


fe ree 


phoons. 


wind, the article describes the squad- 
ron’s activities in attacking ground 
and sea targets. Flight, Mai 11, 
1943, pages 252-254, 5 illus ‘Ty- 


phoons and Whirlwinds at Work,’ 
The Aeroplane, March 12, 1943, pages 


312, 313. 2 wus. 


Norway’s Air Force. This article 
on the Norwegian Squadrons of the 
R.A.F. deals not only with the organi 
zation and operational record the 
Norwegian Air Force under the R.A.F. 
but also with the training given to 
Norwegian pilots in Canad the 
equipment used, the hardships with 


which the men reached Great Britain, 
and their multiphased air activities. 
Flight, March 11, 1943, pages 259, 
256, 4 illus. 
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That saving in weight is mighty important 
to a fighter pilot. It makes possible an extra 
178 rounds of .50 caliber ammunition... or 
9 extra gallons of fuel... or the carrying of 
a life-saving rubber raft including install- 
ation weight and emergency rations. 

Equally as strong as those made of metal, 
plastic ammunition boxes are 45% lighter, 
and make possible a saving of 58 pounds 
in a single engine combat plane. 


P| § PASSES THE AMMUNITION ... with 58 Pounds Saved! 


These strong lightweight boxes save 
money, too. The use of a special /aminated- 
paper plastic developed by McDonnell per- 
mits a saving of 20% over the cost of 
comparable metal ammunition boxes. 


We are prepared to handle additional 
plastic production contracts on aircraft 
parts such as ammunition boxes, gun turret 
parts and propeller spinners. Please address 
all inquiries to PLASTICS DIVISION. 


MSDONNELL Axceaft Brooration 


Manupacturers PLANES: PARTS: PLASTICS * SAINT LOUIS-MEMPHIS * 
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*THE SHOCK ABSORBING UNITS ON AN AIRPLANE’S LANDING GEAR; 
FROM THE WORDS “AIR” AND “OIL"—THE FLUIDS USED TO DISSIPATE THE LANDING SHOCKS 
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Nemesis of the Nipponese navy, the Douglas” Daunt- 
less’ is the world’s hardest hitting dive bomber. 


Because this outstanding plane is equipped with 
Aerols, it performs with effortless ease the exacting 


job of taking off or landing on an aircraft carrier. 


The “Dauntless” is only one of many planes that 
are equipped with Aerols. For Aerols are used 
on every type and size of plane, functioning 


efficiently on every terrain and in every climate. 


THE CLEVELAND PNEUMATIC TOOL COMPANY 
AIRCRAFT DIVISION * + CLEVELAND, OHIO 


Also Manufacturers of Cleco pneumatic tools for the aircraft and gen- 
eral industry, Cleco sheetholders, Cle-Air shock absorbers for trucks 
and buses, and Cleveland rock drills for mining and construction work. 


THE NAME 


A “Dauntless” takes off on AEROLS* 
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Welding 


Arc Electrode Usage to Increase 
War Effort. C.J. Holslag. Tabulated 
data are given on electrodes for are 
yelding. An alphabetical list of in- 
gredients of welding rod coatings and 
their possible functions, follows a brief 
historical outline of the subject. It is 
noted that old-fashioned covered elec- 
trodes had a thick tenacious coating 
that had to be chipped off, while 
modern covered electrodes are easier 
torun and do not have to be chipped. 
The Welding Journal, April, 1943, 


pages 250, 


Treatment of Fusion Welds. A. J. 
T. Eyles. Some advice is given on the 
treatment of fusion welds. The prog- 
ress made during the past few years 
in fusion welding practice and tech- 
uique has resulted in the increased use 
of welded components in the aircraft 
industry and others. A fusion weld, 
however, is only a casting, and either 
mechanical or thermal treatment or 
both, when carried out correctly, 
wil invariably be beneficial. It is 
shown that a copper weld, for example, 
has only the strength of cast copper, 
but its tenacity can be increased by 
cold hammering and the weld also 
should be annealed whenever practic- 
able to relieve strains and restore 
homogeneity of structure. It is also 
beneficial to hammer welds in alum- 
inum. 


The problems of fusion  weld- 
ing duralumin and other heat-treat- 
able alloys are somewhat different and 
are discussed briefly. The technique 
of fusion welding magnesium-base 
alloys does not differ radically from 
that of welding aluminum alloys, but 
aclear understanding of their charac- 
teristics is required. The methods of 
welding magnesium-base alloys are 
discussed. Proper temperatures are 
given for welding brasses and for 
welding and heat-treating stainless 
steels. Sheet Metal Industries, April, 
1943, pages 691, 692. 


The Application of Copper-Oxide 
Rectifiers for Resistance Welding. 
R.L. Briggs. It is stated that because 
of the limiting capacities of available 
single-phase power systems for weld- 
ing loads there has been increasing 
interest in the use of three-phase sys- 
tems for resistance welding. An ex- 
amination of possible methods of ob- 
taining sufficient current in amperes 
‘or resistance welding indicates that 
dty-type rectification of a three-phase, 
oW-voltage, high-current system is 
practical. The writer describes such 
system and illustrates its operating 
characteristics and applications to 
4 given job. The Welding Jour- 
Rs April, 1943, pages 252-256, 9 
ulus, 
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This wind tunnel will incorporate the most advanced technical improvements and will 


provide wind velocities up to more than 700 m.p.h. 


The tunnel will be operated by 


the California Institute of Technology for research and development problems of the 
cooperating companies, and its facilities will be made available to other member com- 


panies of the Aircraft War Production Council by special arrangement. 


A similar tunnel 


is being constructed in the East by Curtiss-Wright. 


Miscellaneous 

Bevel Gears in Aircraft. Part 1. 
Allan H. Candee. Based on a paper 
presented at a recent meeting of the 
Aviation Division of the American 
Society of Mechanical Engineers, this 
is a study of some of the important 
applications and advantages of bevel 
gears in aircraft. Considered in detail 
are the applications of bevel gears: 
in the main drive from engine to pro- 
peller, for two coaxial propellers rotat- 
ing in opposite directions, and in vari- 
able-pitch propellers. Other miscel- 
laneous applications are listed. The 
writer stresses three important fea- 
tures of bevel gears that differ from 
other types of gears and are of value 
in aircraft construction: first, their 
conical form; second, their great 
flexibility in tooth design; and third, 
their characteristic tooth bearing, in 
which contact is kept away from the 
ends of the teeth. 

Topical discussions in the article 
come under the following headings: 
Propeller Drives, Efficiency of Plane- 
tary Drive, Drive for Coaxial Propel- 
lers, Driving Arrangement of the 
Future, Advantages of Bevel Gears, 
Requirements for Gears in Aircraft, 
New Tésting Equipment, and Mis- 
cellaneous Applications. Aero Digest, 
April, 1948, pages 167, 169, 170, 175, 
176, 254, 256, 16 illus. 

Theory and Technique of Perspec- 
tive Projection. Part III. George F. 
Bush. The third of a series of articles 
on the fundamentals of graphic pro- 
jection is devoted to a consideration of 


three-point perspective and the Bush 
Superposition Method. The three- 
view perspective is defined and ex- 
plained. The writer states that one 
type of perspective is original with 
him and represents a simplification 
over previous methods with respect 
to the time required and the number 
of complete lines necessary. The 
second type differs from former, con- 
ventional methods in respect to the 
manner in which the piercing points 
are obtained. Detailed instructions 
are given by numbered steps for the 
use of the process and its application 
to practical work. Aviation, April, 
1943, pages 171, 172, 174, 368, 371, 7 
illus. 


15th Annual Directory of American 
Aircraft and Engines. The first sec- 
tion of this annual issue contains direc- 
tories of aircraft and engine manufac- 
turers, propeller manufacturers, and 
the executive personnel of the air 
lines. Specifications and performance 
data on civil aircraft in use and an 
index of military aircraft, classified 
according to type, are included in this 
section. The second section is offered 
as a complete compilation of released 
data on American military aircraft, 
with photographs three-view 
drawings. In the third section speci- 
fications and performance data are 
given on American civil aircraft. 
Photographs and three-view drawings 
illustrate this material. Specifieations 
for aircraft engines are listed in the 
fourth section. Western Flying, April, 
1943. 


OOPERATIVE, WIND FUNN 
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FASTEST 
DELIVERY 


STANDARD RIVET SETS 


~~ Expanded facilities and improved produc. 
tion procedure enable Aero Tool Company to 
offer what we believe to be the fastest deliv- 
ery on standard rivet sets available in America 
today. If you need standard cataloged rivet 
sets NOW, write, wire, or phone. Get our 
surprising delivery promise and watch vs 
keep it! Send for 44-page illustrated catalog 
fon your firm letterhead, please). 


CUPFORGED AVIATION TOOLS 


AERO TOOL C0. 


233 WEST OLIVE AVENUE, BURBANK, CALIFORNIA CABLE ADDRESS AERO 
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Government 
Publications 


Army Air Forces 


“Flight Strips’? Their Development 
from 1935 to 1942 is the title of a 
pamphlet containing a selected an- 
notated bibliography prepared by the 
Army Air Forces Library. It is 
divided into sections covering Govern- 


ment publications (this being sub- 
divided into legislation and miscel- 
laneous), and books and magazine van ano 
articles as well as newspaper stories WDICATOR 
and editorials. oe 

Fishing from the Sky. Capt. mioicarors 
Harold B. Ingersoll. A review of the nats 
special techniques employed by the 
Antisubmarine Command of the U.S. 
Army Air Forces to combat U-boats. —s 
It is stated that releasing depth = 7am 
charges from extremely low altitudes an 
is the customary method of attack. wa 
If the plane’s gunfire is brought into pa 
play, it is usually directed at the con- 
ning tower or deck guns of the sub- 
marine. 

As outlined by the article, the Anti- 


rsonnel in these special techniques 
1 


ENGING 
Re Ve WAND Of AUTOMATIC 
by training them in recognition of 
enemy submarine types, approach and ont 
ys é ypes, approach and ENGINE PRIME control TAIL PLANE TAN PLAnE 
attack procedure, identification of ANO TANK TRIM SWITCH) TRIM INDICATOR 


points of vulnerability to gunners and \ 
bombardiers, and instruction in re- 
lated subjects pertaining to the partic- 
ular duty to be performed. Naviga- 
tors must learn special methods em- 


ployed in overwater navigation. Air 
Force, May, 1943. 
Compressibility. Col. Ben 38. 


Kelsey. The fourth of a series of arti- 
cles on compressibility is concerned 
with the effects of drag. Early assump- 
tions that drag would eventually 
build up to a sufficient extent to limit 
the level flight and diving speed of an 


airplane are stated to appear incorrect, 
since speeds continue to increase and 
the point of terminal velocity has not 
yet been reached. Aside from the 
wake behind local compressibility ef- 
fects, it is stated that the two biggest 
problems are those connected with lift 
and control. Limitations on the lift 
are discussed with reference to the tame 
changes in the characteristies of lift 
and pressure distribution over the 
Upper and lower surfaces of the wings, 

Photographs above show the cockpit of the Focke Wulf 190 with the various instru- 


ments labeled in English. Pilots of this German fighter have fewer instruments to work 
in the movement of bullets, boat hulls with than pilots of the average American plane. 


Courtesy ‘*Air Force’ Editorial Office 
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and the operation of high-speed 
cals. 


The manner in which different forms 
of wings have a bearing upon compres- 
sibility are outlined, as well as the 
forces that are imposed upon the con- 
trol surfaces of the aircraft. Sugges- 
tions are made for approaching the 
problems involved in supersonic speeds 
in with future designs. 
The biggest problem is stated to be 
the matter providing — sufficient 
thrust to move an airplane against the 
drag at such high speeds, it being 
stated that the conventional propeller 
is more subject to compressibility than 


connection 


ot 


Jet effects, 


CAL ENGINEERING RE 
is the airplane as a whole. 
rockets, and other means for propul- 
sion are briefly mentioned. 


Another 


aircraft. 


problem is the action of the air forces 
upon. the icture of the 

The writer maintains that these prob- 
lems will be ved and that the chal- 


lenge ot | 


the obstacles to be overcome. 
Force, May, 1943. 

Why Black-Out? Major G. 
Holt. A study of the sensory 


physiologi« 
ation up 
planation 
veloped 


flying personnel. 


ceceleration forees 


OUTSTANDING PRODUCTION 
OF WAR MATERIALS” 


I. F. LAUCKS, INC. 


The World’s 
Largest Manufacturers 
of Water Resistant 
and Waterproof Glues 
x 
SEATTLE 


Portsmouth, Va. 
Los Angeles 
Vancouver, B. C. 


Lockport, N. Y. 
Chicago 
Stanbridge, Que. 


<x 


speed will be met despite 


Air 


and 


ettects imposed by acceler- 


de- 


ng is divided into three 


W 


LAUCKS GLUES an woop REPLACE STEEL FOR WAR! 


SUX E, 1943 
general types: linear, radial, and ap. 
gular acceleration. The writer reaches 


the following conclusions: 1) Ae. 
celeration is of primary importance jp 
consideration of flying problems. (2 
Threshold or black-out 
positive acceleration is about 5.5 G's 
for 4 or 
(3) Negative acceleration susta 


tolerance to 
5 sec. for the average man. 
ned in 
outside loop maneuvers is dangerous 
in excess of three G’s 4) Tolerance 
to acceleration is partially dependent 
on general physical condition of the 
individual. 
position or by using tiltable seats 0 
other antigravity devices under de. 
velopment, fliers can increase thei 
tolerance to acceleration. (6) Deceler- 
ation of high magnitudes is a major 
and often fatal— 
head injuries, the resultant concussion 
frequently preventing occupants from 
escaping fallen aircraft that 
sink at sea. 


(5) By assuming a crouch 


cause of serious 


burn or 
(7) Measures may be em- 
ployed in reducing magnitude of de- 
celeration in head injuries to a point 
where such injuries negligible 
Air Force, May, 1943. 

We Fought Both Nips and Nazis. 
Major Max Fennell. An American 
pilot reports on his experiences fight- 
ing in China, India, and Africa. 
eral of his comments contain advice on 
combat tactics against German fighters 
and in different climates. He 
that for a heavy squadron 
efficient gunning is the only form of 
successful action Messer- 
schmitts. He also admonishes B-24 
pilots to understand thoroughly the 
Liberator’s hydraulic and 
tems. Air Force, May, 1943 
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Theoretical Determination of Axial 
Fan Performance. E.Struve. Report 
No. 295 of the Central Aero-Hydro- 
dynamical Institute, Moscow, 1937. 
This report presents a method for the 


computation of axial fan characteris- 
tics. The method is based on the 
assumption that the law of constancy 
of the circulation along thi blade 
holds approximately for all fan condi- 
tions for which the blade elements 
operate at normal angles of attack, up 
to the stalling angles. Pressure head 
coefficient and power coefficient for the 
force components in .the il and 
tangential directions, respectively, and 
analogous to the lift and drag coefl- 


conveniently int oduced. 


XDI essions 


cients are 
Comparison of two of the e 


used enables the determination of all 
magnitudes characterizing blade 
element performance and the perform: 
ance of the fan as a whole he re- 
port can be divided into five parts: 
(1) exposition of the blade element 
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ON THE RAMPAGE 


Consternation reigns in Axis ranks when 
Army B-26 bombers loom up. These versa- 
tile Martin Marauders can carry bombs, 
torpedoes or depth charges, plus the fire 
power to strafe or battle as fighters, plane 
to plane. Their mighty Double Wasp engines 
pack 2000 horsepower each, to help make 
them the scourge of the skies. 


PRATT & WHITNEY AIRCRAFT 


EAST HARTFORD, CONNECTICUT 
ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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C€26S— Shielded 


The light in a pilot’s eyes 


HERE’S something about a perfectly perform. 

ing aircraft engine that makes a pilot’s eyes 
shine. Unconsciously he is probably reflecting the 
confidence he places in it. 


He undoubtedly does not think of its marvelously 
ingenious construction, the vital roles played by 
hundreds of precision parts each with its own 
specific job to do. No, to him it’s one single me. 
chanical marvel, with a distinct personality, which 
he has learned to know and respect because he has 
found it dependable in situations involving life 
or death. 


The Champion Spark Plugs we manufacture for use 
in aircraft engines of every size are built with this 
in mind. Ours is just one component with one vital 
job to do in any engine it goes into. But it is a vital 
product—vital because it must not fail. We never 
want that light in a pilot’s eyes which bespeaks his 
silent trust in us to be suddenly extinguished by the 
bitter disillusionment which failure of our product 
would mean. 


That’s the kind of responsibility we honestly feel for 
every Champion Spark Plug made by us—that is the 
trust we have undertaken and will not fail to meet. 
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theory based on the general! laws of 
mechanics and on the fundamental 
coefficients of experimental aerody- 
namics, respectively; (2) discussion 
of the physical basis of the phenomena 
in fan operation and generalization to 
different operating conditions; (3) 
explanation of the new modification of 
axial fan computation, whereby use is 
made of the pressure and power co- 
efficients; (4) method of determina- 
tion of axial fan performance: and 
(5) comparison of theoretic with ex- 
perimental results and discussion of 
several conclusions drawn there- 
from. 

Comparison with experiment shows 
that the method presented permits 
construction of that portion of the 
axial fan characteristic lying within 
the range of maximum efficiency with 
an accuracy sufficient for practical 
purposes. There is brought out the 
need for further detailed study of an 
airfoil situated in a flow having a rota- 
tional component and of the mutual 
interference of the blades of a cascade 
in order to obtain further accuracy in 
the method described. In this con- 
nection a method is outlined for ob- 
taining the aerodynamic characteris- 
ties of the airfoil from the fan charac- 
teristics. An approximate method for 
plotting the fan characteristics, which 
does not involve much computation 
work and may be used for tenta- 
tive computation, is also presented. 
N.A.C.A. T.M. No. 1042, April, 
1943. 

Experimental Investigation of a 
Model of a Two-Stage Turboblower. 
8. Dovjik and W. Polikovsky. Re- 
port No. 191 of the Central Aero- 
Hydrodynamical Institute, Moscow, 
1935. An investigation is made of two 
stages of a multistage turboblower 
having a vaneless diffuser behind the 
impeller and guide vanes at the inlet 
to the next stage. The method em- 
ployed was that of investigating the 
performance of the successive elements 
of the blower (the impeller, vaneless 
diffuser, ete.) whereby the kinematics 
of the flow through the blower could be 
followed and the pressure at the dif- 
ferent points computed. The charac- 
ter of the flow and the physical signi- 
ficance of the loss coefficients could 
thereby be determined so as to secure 
the best agreement of the computed 
with the actual performance of the 
blower. 

Since the tests were carried out for 
various delivery volumes, the depend- 
ence of the coefficients on a number of 
factors (angle of attack, velocities, 
ete.) could be obtained. The distri- 
bution of the losses that oceur during 
the transformation of g@ynamic pres- 
Sure at the impeller exit into static 
pressure could be found and likewise 
the range within which the friction co- 


critical factors. 


efficient varies in the vaneless diffuser. 
With the aid of factors having a cer- 
tain physical significance, the centri- 
fugal blower could be computed on the 
basis of a more or less schematic 
consideration of the phenomena oc- 
curring during the airflow through it 
and the use of arbitrary factors and 
recourse to the geometric similitude 
law thus avoided. The present in- 
vestigation largely summarizes all the 
previous work of the Central Aero- 
Hydrodynamical Institute Blower Sec- 
tion on the different elements of a cen- 
trifugal blower. Some considerations 
on the analysis of model test data for 
application to full scale are presented in 
the appendix. V.A.C.A. T.M. No. 
1043, April, 1943. 

Heat Transfer of Airfoils and Plates. 
Otto Seibert. Translation of an article 
“Warmeubertragung von Profilen und 
Platten,” from Jahrbuch 1938 der 
deutschen Luftfahrtforschung. The few 
available test data on the heat dis- 
sipation of wholly or partly heated air- 
foil models are compared with the cor- 
responding data for the flat plate as 
obtained by an extension of Prandtl’s 
momentum theory, with differentia- 
tion between laminar and turbulent 
boundary layer and transitional region 
between both, the extent and appear- 
ance of which depend upon certain 
The satisfactory 
agreement obtained justifies far-reach- 
ing conelusions with respect to other 
profile forms and arrangements of 
heated surface areas. The tempera- 
ture relationship of the material quan- 
tities in its effect on the heat dissipa- 
tion is discussed as far as is possible at 
the present state of research, and it is 
shown that the profile drag of heated 
wing surfaces can increase or decrease 
with the temperature increase depend- 
ing upon the momentarily existent 
structure of the boundary layer. 
N.A.C.A. T.M. No. 1044, April, 
1943. 


Civil Aeronautics Administration 


Aircraft Structural Testing. B. L. 
Springer. Problems connected with 
the structural testing of aircraft strue- 
tures are reviewed and test methods 
commonly employed by the aircraft 
industry today are summarized. The 
excellent structural record of United 
States aircraft equipment under all 
kinds of operating conditions is stated 
to be due in no small part to the pro- 
gram of structural testing to which 
every airplane type design is subjected 
prior to being put into production. 
In order to give a general picture of 
the extent of structural tests of a 
modern airplane, an outline of a typi- 
‘al program of tests is given. The 
writer continues with a discussion of 
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loading systems, strain gauges, the 
testing of wood aircraft, pressurized 
cabins, and windshields. Other sec- 
tions cover drop tests, operating tests, 
vibration and flutter tests, and model 
tests. It is concluded that, with the 
increase in size of aircraft, jigs and 
loading devices of unprecedented 
size will be required. For the huge 
airplane of tomorrow the structures 
may be so large that it will be more 
practicable to rely on section tests or 
model tests. 

The most satisfactory method of in- 
creasing the pay load of the aircraft 
seemed to be in utilizing every bit of 
overstrength in the aircraft structure. 
Strength testing appears to be the only 
direct and practicable manner for 
measuring this. It is stated that the 
expense and trouble of such tests can 
be repaid many times over during the 
life of a fleet of airplanes if only a few 
per cent increase in pay load results. 
This consideration will undoubtedly 
induce aircraft manufacturers to con- 
duct far more structural tests than 
heretofore have been felt necessary. 
Civil Aeronautics Journal, April 15, 
1943. 


Civil Aeronautics Board 


The Civil Aeronautics Board re- 
cently issued an order instituting an 
investigation of “local feeder pickup” 
air service to determine the extent to 
which air transportation can be ex- 
tended to smaller communities. The 
Board’s investigation relating to such 
service will open such questions as the 
methods of operation, types of flight 
equipment necessary, airports and 
other facilities required, the allowable 
cost to the Government of such service, 
proper means of assuring that such 
service shall maintain its local-service 
character, and, in general, conditions 
upon which authorizations may be 
granted. 

Through its order instituting the 
investigation of local air service, the 
Board expects to give to leaders in the 
field of American aeronautics an op- 
portunity to contribute their aceumu- 
lative experience so that it may be 
utilized in planning for local air ser- 
vice development. The entire avia- 
tion industry, the Administrator of 
Civil Aeronautics, the Post Office De- 
partment, all state aviation bodies, all 
domestic air carriers, all applicants for 
domestic air transportation certifi- 
cates, aircraft manufacturers, trade 
associations, and airport managers 
have been notified of the Board’s in- 
vestigation and will have the oppor- 
tunity to attend a public hearing to 
be held at a future date before an 
Examiner of the Board. 

Thirty-eight applications have been 
received by the Board, mostly within 
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—ooe production demands have led 
aviation engineers toa greater reliance upon 
centrifugally cast products. Parts formerly forged 
are now being turned out in rapidly revolving molds. 
In many cases, product performance has improved; 
in all cases, finished production time has been re- 
duced and critical materials have been conserved. 


Shenango-Penn castings can probably be used 
wherever wheels turn or where wearing or corro- 
sion exist. Because the process is so flexible, it is 
possible to furnish flanges and to work out unusual 
shapes and sizes. Our standard alloys meet all Army, 
Navy and Air Corps specifications—and are con- 
stantly tested and checked in our own laboratory. 

Why not call on our metallurgical and engineer- 
ing experience to determine whether there are new 
uses possible in your production? 


SHENANGO-PENN MOLD COMPANY 
2200 WEST THIRD STREET ° DOVER, OHIO 
Executive Offices: Pittsburgh, Pa. 


All Bronzes - Monel Metal- Alloy Irons 


HENANGO 


PENN 


If it's Kenyon-made 
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The boys just naturally called it the 


‘PICCOLO’ VALVE 


nyon "Piccolo" Valv 
Moré portant than the name is the fact 
that it provides in a single housing a multi- 
plicity of valve units (as many as 16), all of 
which discharge into a common return line. 
Used in the high-pressure hydraulic valve 
systems of military or commercial aircraft, 
the Piccolo” Valve 


* centralizes the thermal expansion relief 
valves of several closed hydraulic systems. 


* costs less than an equal number of single 


valve units. 


* simplifies maintenance because single 


assembly can be located in one readily 
accessible spot. 


Full construction details and specifications 
of the Piccolo” Valve supplied on request. 
We also solicit inquiries on all types of pre- 
cision aircraft instruments. 


KENYON 


INSTRUMENT INC. 
Huntington Station, New, York 
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the last year, for certificates to carry 
mail, express, or passengers, or a com- 
bination of the three, between small 
cities and towns, including | flight 
pickup operations in which the air- 
plane uses a patented device to pick up 
mail or light cargo without landing. 
Only one carrier is now authorized to 
operate pickup service, and it covers 
115 cities in six eastern states. 


Office of War Information 


Handbook of Emergency War Agen- 
cies has been published as a guide to 
Federal agencies all of whose present 
functions are devoted to the prosecu- 
tion of the war. Activities of agencies 
originally established for other pur- 
poses are not included, even though 
much of their present work has now be- 
come connected with the war pro- 
gram. 

The book includes organizational 
outlines and the names and addresses 
of officials of emergency war agencies, 
as well as the War and Navy depart- 
ments and the U.S. Maritime Com- 
mission. It is intended to help the 
public to reach the services needed 
within those agencies, and for this 
reason all divisions of each ageney are 
not necessarily included. 

It covers not only the emergency 
offices and departments but the joint 
boards and committees and gives the 
street locations of prominent buildings 
in Washington. There are indexes of 
the individual units and an alphabeti- 
cal listing of the names of the officials. 

Copies are available through the 
Superintendent of Documents, Wash- 
ington, D.C., at $0.20. 


War Manpower Commission 


The third of a series of bulletins 
prepared by the National Roster of 
Scientific and Specialized Personnel 
gives an analysis of the personnel 
situation in various scientific and pro- 
fessional fields based upon data ob- 
tained prior to March 1, 1948. The 
report, titled ‘The Personnel Situa- 
tion in Engineering,” contains in- 
formation in text, tables, and charts 
on the distribution of engineers and of 
new graduates according to the fields 
of specialization; faculty members and 
student enrollment engineering 
colleges; proportion of students com- 
mitted to the armed forees; and esti- 
mated current engineering employ- 
ment and future needs. Figures are 
also given on the enrollment of part- 
time and evening students in a similar 
manner. The results of a survey of 
anticipated needs in the different engi- 
neering fields are discussed and tabu- 
lated according to the different types 
of engineering courses. 


Michigan State Planning 
Commission 


Sky Camps. A booklet has been 
published by the Michigan State 
Planning Commission to show the 
location of recreational areas in Michi- 
gan and the flying distance from im- 
portant centers in nearby states. It 
gives information on the equipment 
and facilities of recreational areas and 
reviews developments affecting private 
flying. 

Statistics are also included on rec- 
reational airports airways 
throughout the United States. Plans 
for the future development of vacation 
facilities are outlined, with particular 
emphasis on the use of privately owned 
aircraft as the means of transportation 
for reaching them. 


City of Minneapolis Board of 
Park Commissioners 


A study of the air-terminal facilities 
of the city of Minneapolis has been 
issued in the form of a 32-page book- 
let. Subjects covered include aviation 
prior to and during the war, anti- 
cipated postwar developments, the 
estimated potential domestic air car- 
rier traffie and revenues, the capacity 
of airports, the terminal building, the 
Wold-Chamberlain Field, and possible 
additional sites. 


British Information Services 


Electrode Potentials of Metals. 
A. H. Turnbull and H. C. Davis. A 
study was undertaken to determine 
the solution potentials of metals and 
alloys in sea-water and salt solutions 
in connection with the general prob- 
lem of corrosion at contacts between 
dissimilar metals. Another purpose 
was to check potential values obtained 
by an earlier method for various 
metals and alloys. Differences in 
potential were measured between cer- 
tain metals and a saturated calomel 
electrode that served as a standard. 
Comparison would then show the 
actual potential difference between 
any pair of dissimilar metals. Approxi- 
mately 50 metals, alloys, and plated 
specimens were examined in condition 
“as-received” and after their surfaces 
had been abraded with emery paper. 
Sea water was used as the electrolyte 
in the first seriés and a 3 per cent 
sodium chloride solution was used in 
the final series. Potentials were meas- 
ured at intervals over an immersion 
period of 24 hours, all measurements 
being made with the electrolyte at a 
temperature of 22°C. 

It was found that with the exception 
of silver-plated copper all specimens 
examined were electronegative with 
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respect to the saturated calomel elec- 
trode. Nickel and its alloys were the 
least negative, followed in order by 
chromium steels, copper and its alloys, 
aluminum alloys, cast iron, mild steel, 
zinc alloys, and magnesium ailoys. 
The magnesium alloys were found to 
have the most negative potentials of 
all the metals examined. 

A further conclusion is that when 
two dissimilar metals are placed in 
contact in the presence of sea water or 
salt solution the potential difference 
between them causes galvanic corro- 
sion of the more negative metal. The 
measured values of the electrode po- 
tentials can be used to predict which 
metal or alloy of a dissimilar pair will 
suffer galvanic attack when exposed to 
salt solution. Because of film forma- 
tion and other polarization effects in 
the surfaces of the metals, a large po- 
tential difference does not necessarily 
give rise to a large corrosion current; 
hence, no conclusions can be drawn 
regarding the extent of the galvanic 
attack, inasmuch as this depends upon 
the magnitude of the corrosion cur- 
rent. Ministry of Atreraft Produc- 
tion, Aeronautical Research Committee, 
R.&M. No. 1901, British Information 
Services, New York, N.Y., $1.05. 


R.A.F. Log Book. Accomplish- 
ments of the Royal Air Force are set 
forth in an illustrated logbook. The un- 
broken record of Britain’s growing air 
power is reviewed. Sections of the 
booklet deal with the Fighter Com- 
mand, the Coastal Command, and the 
R.A.F. overseas. Charts show the 
number of German aircraft destroyed 
over Britain and the surrounding seas 
by fighter aircraft during 1940 in con- 
trast to the losses of British fighters; 
the increase in the size of British bomber 
forces from 1940 to 1942; and the in- 
crease in maximum bomb loads carried 
by British heavy bombers over the 
period from 1940 to 1942. 


Tactics of Air Offensive in the West. 
Brig. Gen. H. S. Sewell. A_ brief 
article gives an analysis of the types of 
British aircraft used in the attacks on 
western Germany and the occupied 
countries of Europe. The particular 
qualities of the Lancaster Sterling, 
Halifax, Flying Fortress and Libera- 
tor are discussed, with special refer- 
ence to the kind of serviee for which 
each type is suited. Information on 
the assignments undertaken by the 
Boston and Ventura and other me- 
dium bombers is also given. Inasimi- 
lar manner the missions for which the 
Hurribomber, the Worldwind, and the 
Mosquito were planned are outlined. 
Information is given on the general 
strategy of the British Bomber Com- 
mand and the targets upon which its 
efforts are centered. Britain, April, 
1943. 
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Organizing Atoms 


for a Better Aircraft Engine 


A visitor at the Ranger plant once remarked: “Scratch a R 

engineer and you'll find a scientist!’ In creating the Ra 
in-line, air-cooled aircraft engine, Ranger engineers began by ¢ 

cerning themselves with the very atoms of which its metal all: 
are composed. They made use of scientific instruments and t 

niques unexcelled anywhere in the world in scope and preci 


And the same advanced metallurgical and 
chemical laboratory facilities are today 
guarding the quality of Ranger materials in 
the rush of war-time production. Spectro- 
scopic, chemical and X-ray analyses of 
materials and finished parts are as much a 
part of Ranger production as milling ma- 
chines, turret lathes and grinders. 


All Ranger engines are put through the 


“ON THE BEAM” 


The d liberty you possess 
are the u councils and joint 
efforts, of gers, sufferings and 
SUCCESSES 

—Geo. W Farewell Address 


Buy U.S. War Bonds and Stamps 


acid test of actual operating conditions in scientifically equipped 
test cells. Ranger’s experimental test cells can simulate fl 
conditions in temperatures as low as —70° F, and at altitudes up 
to 40,000 feet. Some of Ranger’s tests on auxiliary dey 


ing 


es are 
not duplicated anywhere in the aviation industry. In Ranger's 
“flying laboratory’—a tactical war plane fully equipped with 


scientific test instruments—pilots and en- 
gineers daily add new knowledge to all 
that has been discovered before. 


While thousands of Ranger engines are 
turning in a remarkable record in the planes 
of the United Nations, Ranger engineers 


persist in researches which will make even 
more readable news tomorrow . . . except 
in Axis newspapers. 


ENGINE S 


Division of Fairchild Engine and Airplane Corporation - Farmingdale, Long Island 
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The Wright Brothers 
Fred C. Kelly 
Chapters 


Boyhood 

Background 

Printing—and Bicycles 

First Thoughts of Flight 

Gliding at Kitty Hawk 

First Power Flight 

After the Event 

Experiments of 1904—’05 

It Still Wasn’t ‘“News’’ 

U.S. Army Not Interested 

Zurope Discovers the Wrights 
The Wrights in Europe 

A Deal with the U.S. 

End of Disbelief 

When Wilbur Wright Won France 
Further Adventures in 1909 

In Aviation Business 

Patent Suits 

Why the Wright Plane was Exiled 


Since the memorable December 17, 
1903, when the Wright Brothers made 
their four flights at Kitty Hawk, the 
public has read fanciful and inaccurate 
stories in newspapers and books 
garding the work of these men who not 
only devised the first successful powered 
flying machine but taught the world how 
to operate airplanes. For nearly 30 
years writers have tried to persuade 
Orville Wright to approve their inter- 
pretations of this epie of American in- 
ventive genius. But, invariably, they 
had repeated so many of the legendary 
reports that to authorize would: have 
meant rewriting, and anyone who knows 
the first citizen of Dayton knows his 
aversion to such effort. 

Fred C. Kelly tried a new method. He 
talked with everyone he could locate 
who knew anything about the early life 
of the Wright family. He talked with 
their business associates. He searched 
the newspaper files for chronologic 
information but accepted nothing as 
true. Then he gained the confidence 
and interest of Orville Wright, who 
respected his painstaking research and 
intense desire for accuracy. It was 
while making his inquiries that he be- 
came the intermediary between The 
Smithsonian Institution and Mr. Wright 
Which resulted in the issuance of the 
statement by Dr. C. G. Abbott, Secre- 
tary, regretting that this great national 
scientific group had been misled into 
spreading inaccurate reports regarding 
flights of the Langley Aerodrome, and 
mislabeling it to the disparagement of 
the Wright machine and reputation. 


' 


« 


12345, 


Side view of the famous Wright Brothers Model “‘A”’ plane on the sand dunes at Kitty 
Hawk, N.C., in which Orville Wright made the first flight ever made by man in a power- 
driven airplane under full control on December 17, 1903. 

The Wright Brothers designed their own engine. C. EF. Taylor, their machinist, 


built it. 


The chapter that explains why the 
Kitty Hawk airplane was sent to 
England gives, for the first time, the 
reasons for the expatriation of one of the 
greatest relics of modern invention. If 
the publication of the book prepares the 
way for the eventual return of the ma- 
chine to this country, it will have ac- 
complished a most worthy result. 

The early chapters of the book are 
inspirational in showing how, from a 
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typical Midwestern household, there 
emerged two of the world’s best known 
inventive minds. The years spent in 
experimental work at Kitty Hawk and 
at the Huffman pasture near Dayton 
are recounted with a greater accuracy of 
detail than has appeared before in 
print. 

The lack of appreciation’ by the 
Army for flying machines, after the 
Langley failure, and the suspicion of all 


— 
i 
® 
Wilbur Wright with passenger, Pau, France, 1909. 
q 
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 FLEETWINGS~© 


pioneers with parts 
and hydraulic 


equi pment 


The BT-12, all- welded basic trainer built for 


the U.S. Army Air Forces. 


FLEETWINGS' "SUGGESTION CAMPAIGN" con- 
tinues to bear bitter fruit for the Axis. In one 
week, recently, ten Fleetwingers were awarded 
cash prizes for their ideas on how we might up 


our output for Victory. 


TOP PRIZE FOR THE WEEK went to a man in the 
Iiydraulics Laboratory. His suggestion was a 
modification in design of certain Fleetwings’ 
hydraulic valves. As a result, it is now possible 
for us to turn out more valves than ever before... 


ished units. 


with no decrease in quality of the fi 
Basically the idea involved simplification and 


standardization which permitted interchange- 


ability of parts, reduced mach 1g time, 


eliminated the necessity for certain tests, and 


cut spoilage to an absolute zero. 


ANOTHER SUGGESTION was a new way for making 


patterns on a machine tool. Here, too, con- 
siderable time is saved since the new method is 
noticeably more efficient than that used 


previously. 


TO KEEP UP with these aircraft developments, we 
invite you to send for the Fleetwings public 
“The 


This bulletin 


known as Arrow.” 


is sent 


monthly to officials in the 


industry without charge. 
To get your copies regu- 
larly, merely write us on 
your company stationery. 
Send the request to “The 
Arrow”™’ at Fleetwings’ 


Plant Number Two. 


“KEEP ’EM FLYING!” 


FLEEFWINGS~> 


Division of Kaiser Cargo, Inc. 


BRISTOL ° PENNSYLVANIA 


AERONAUTICAL 


ENGINEERING REVIEW 


other proponents was not only typical 
but foreed the Wrights to 
offers from Europe. 


consider 
These negotiations 
hapters that will be inter- 
esting as the ti 


are related in « 
ue story of how the air- 
craft industry started from such primi- 
tive beginnings and grew until it ranks 
as the greatest this country has ever 
known. It is 
well as basic 


romance of business as 
iviation history. 


After an incredulous world accepted 
the Wrights as the true pioneers of 
flight, the beginning of our ever ham- 
pered air power took place. France, 
ngland, Italy, Germany, and Russia 
succumbed to the lure of the sky and 
rival inventors did their utmost to be- 
little the achievement of the two bicycle 
builders of Dayton. 


Through it all, as Mr. Kelly shows, 
the Wright Brothers followed a straight 
They knew that their methods 
of securing stability in flight were the 
only ones that could be successful, and 
they upheld 
contenders, 
tions. 


course, 


their claims against all 
courts and in negotia- 


No book that is authorized by one of 


its chief figures can be considered ‘“‘ex- 
parte.”” No pretense is made that it is 
more than a factual presentation of the 


correct point of view of the long struggle 
of the Wright Brothers for recognition. 
The Archives of the Institute were used 


freely by the author for checking facts 


and reading related material. The 
Hart O. Berg Collection of Early 
Wrightiania is probably the most com- 


plete source of reference in this country, 
the vast files at the 


itory in Dayton. 


excepting only 


Wright Labor 


If some technical writer could pre- 
vy of the engineering and 
scientific successes of the Wrights, de- 
scribing then 

work and its en 
planes, he woul 


similar to that 


pare a SumMmat 


iinstaking laboratory 
bodiment in their air- 
be deserving of credit 
which the aeronautical 
Mr. Kelly for his 
nteresting, histori- 
cally accurate story of one of the great 
achievements of scientific development. 
Harcourt, Brace and Company, New 
pages, $3.50. 


York, 1943 


profession will give 


well-written, and 


Principles of Flying 


Chapters 


The Airplane and Its Parts 
Wings and Control Surfaces 
Seaplane Floats and Hulls 
Cockpit Installations 

The Air 

Air in Motior 

The Forces on the Wing 
Factors Affecting Lift and Drag 
More About Stalls and Spins 
Forces on the Airplane in Flight 
The Mechanies of the Glide 
Airplane Controls 


JUNE, 1943 

Principles Involved in the Take- 
Off 

Climbing Flight and Turning Flight 
Stability 

Lateral and Directional Stability 

Propellers 

Performance 

Practical Flight Considerations 

Materials of Construction 

Strength Considerations 

Types of Fastening 

Types of Construction 


This text is one of the “Flight Prepa- 
ration Training published 
under the supervision of the Training 
Division, Bureau of Aeronautics, U.S. 
Navy. Written for student pilots, it 
is & comprehensive introduction to the 
fundamentals of flying. It not only 
presents a study of the principles of 
aerodynamics and the rudiments of air- 
plane construction but also considers 
the effects of flight from the physio- 


Series” 


logic and psychologic aspects. The 
language used is nontechnical. An 


elementary knowledge of mathematics 
and physics is presupposed. 


Classified under three main headings 
of Nomenclature, Theory of Flight, and 
Structures, the chapters of the book are 
recommended by the authors as separ- 
ate teaching units for 45-min. periods. 
Supplementary slide and strip films are 
suggested for classroom use. The book 
also includes glossary. MecGraw- 
Hill Book Company, Ine., New York, 


1943; 337 pages, $1.50. 


By S. A. Walling 
& J. C. Hill $1.75 


has been especially written to give a 
quick review of the mathematics needed 
in flying. It has been TESTED IN 
ACTUAL USE BY MORE THAN 
EIGHTY THOUSAND MEN wit 
the R.A.F., the Canadian Air 
and men going into the United States 


Force 


Army and Navy Air Services. 


WALLING AND HILL'S 
AIRCRAFT MATHEMATICS 


covers 
Algebra © Geometr 
Logarithms . Trigonomet 


trithmetic 
Graphs 
Ir has 590 problems with answ 
given for self-checking. No other b« 
available has such a wealth of p: 
tical material. Problems are included 
on fuel consumption, atmospher! 
pressure, relative speed, the circle 
visibility, the weight-power ratio, 
many other aeronautical problems 
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HASKELITE 
DATA 


Useful in Plywood 
Ship Design 


The full story of structural wood 
for aircraft—which can not be told now 
—includes the development of bearing 
plates. While relatively new the subject 
is illuminated by Haskelite’s research 
with compressed walnut Bearing Plate 


Plywood. A new bulletin containing 
test data on bearing strengths and com- 
pression loads has been prepared on this 
very timely subject in wood aircraft 
construction, and is offered to respon- 
sible executives in the aviation industry. 


HASKELITE MANUFACTURING CORPORATION e¢ Grand Rapids, Mich. 
CHICAGO, ILL. : DETROIT, MICH. : NEW YORK CITY 


PLYMOLD 
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FLY/ING the largest selling aeronautical publication, has an average 


net paid circulation in excess of 200,000—more than the combined circulations of all 


competitive ABC magazines ...with a distinguished readership that includes 79% of all 


presidents, vice-presidents, and chief engineers of American aircraft manufacturers. 


FLYING the most potent editorial force in aviation, interprets the news 


of military, commercial, and civilian aviation authoritatively and impartially. Through signed 
opinions of eminent aviation experts, it presents soundly based predictions of every 


potential phase of post-war aeronautical activities. 


FLYING gives not only the facts but the meaning of the facts with 


incisive accuracy. It analyzes the causes and motives behind today’s aviation events and 
forecasts their probable outcome. With such an editorial formula—unique with FLYING— 
it’s easy to understand why more influential people keep informed through America’s 


dominant aeronautical journal than any other aviation publication. 


A ZEFF-DAVIS PUBLICATION 
CHICAGO - NEW YORK + LOS ANGELES 
WASHINGTON, D.C. - TORONTO - LONDON 
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Fundamentals of Stress Analysis, 
Volume | 


Albert Deyarmond and Albert Arslan 


Chapters 
Types of Structure 
Stress and Strain 
Forces and Couples, Laws of Sta- 
tics, Reactions 
Structures with Axial Loads in 
Members 
Beams 
Torsion 
Section Properties 
Allowable Stresses 
Design of Axially Loaded Members 
Design of Beams 
Design of Torsion Members 
Design of Fittings and Connections 
Design of Beam-Columns 
Staticallvy Indeterminate Structures 


Based on a course of study taught by 
the authors under the National De- 
fense Training Program, this volume 
will be followed by a second covering the 
design of aircraft members. The course 
is intended for students who are already 
familiar with elementary drafting and 
blueprint reading. In the introductory 
chapter, structural design procedure 
and basic principles are discussed. 
Types of structures, such as columns, 
beams and trusses are defined and 
fundamental information on stresses 


and strains is given. The remainder - 


of the book deals with forees and 
couples, structures with axial loads in 
the members, beams, torsion, section 
properties, and allowable 
There is an appendix, containing a large 
amount of information in the form of 
tables and graphs, and also a glossary. 
Aero Publishers, Glendale, Calif., 1942; 
256 pages, $3.00. 


stresses. 


Airplane Hydraulic Systems 
Hugh C. Aument, Jr. 


Chapters 
Basic Hydraulic Principles and 
Fluids 
Reservoirs 
Check Valves 
Relief Valves 
Hand Pumps and Power Pumps 
Surge Chambers, Pressure Tanks, 
and Accumulators 
Selector Valves 
Actuating Units 
Pressure Regulator 
Lines, Tubing, Seals and Glands 
Comparison of Hydraulic Systems 
Filters for Airere ft Hydraulic Systems 
Sperry Exactor Control 
Hydraulic Systems 
Inspection and Maintenance 


The text of this book is devoted to 
hydraulics as used in aireraft equip- 
ment. The author explains the opera- 
tion of airplane hydraulic equipment 
80 that the mechanic who must work 
with it will understand the operation 
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From Reservoir Roller Bearing 


Bal! Bearing 


N 
ASS 


Piston 


Floating Oise 
Webbie Plate Piston 


Captive Dise 


Variable displacement, constant  pres- 
sure power pump. (See Airplane Hydraulic 
Systems.) 


of the essential units and therefore be 
able to carry out service work more 
efficiently. There has been consider- 
able literature published aircraft 
hydraulic systems, but this book is 
claimed to be distinctive in that the 
author has presented the subject in a 
simplified form, giving information the 
mechanic must have but eliminating 
that which will be of little practical 
value to him. 

The book has been written in this 
way because the author has found from 
his personal experience as an engineer- 
ing student, practical mechanic, and 
instructor that this streamlined method 
of presentation produces the best results 
in the shortest period of time. The 
illustrations are not engineering draw- 
ings but are of the schematic type de- 
signed to show the operation of the 
actual units. In some cases lines and 
parts have been omitted to simplify 
the explanation of the basic units and 
systems. The Ronald Press Company, 
New York, 1943; 120 pages, $2.25. 


Metalwork Technology and 
Practice 


Oswald A. Ludwig 


Chapters 


Planning the Job 

Bench Work and Power Saw 
Getting Acquainted with Metals 
Care of Equipment 

Drill Press Work 

Threads, Dies, Taps 

Fitting and Assembling 
Work with Sheet Metal 
Heating Metal 

Tool Sharpening 

Finishing and Inspecting 
Machine Tools 


Basic information for those engaged in 
the metalworking trades and allied 
industries is given in this manual. 
The course is intended for use in 
classes covering shop theory, technol- 
ogy, technical information, and shop 
science. Tools, materials, and opera- 
tions that are common to many metal- 
working occupations are described. 
These occupations include machine- 
shop trades, automotive and aeronauti- 
cal work, metal patternmaking, foundry 
work, sheet metal trades, metal build- 
ing trades, ornamental metal work, and 
electrical trades, all of which are de- 
pendent on this information. 
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Because training values are the result 
of gaining knowledge as well as working 
things, the author has avoided over- 
emphasizing the skill aspects of the 
subject. Special attention is given to 
important trade and technical terms. 
Since it is particularly necessary for the 
student to learn all new words, these are 
italicized. 

While written as a textbook for regular 
study and reading assignments, the 
manual may be used for reference pur- 
poses. The teacher may use this book 
as a guide in planning his demonstra- 
tion and the student may use it to pre- 
pare for the demonstration in order 
that he may observe it more intelli- 
gently. The table of contents may be 
used by the teacher as a course outline. 
Kach of the twelve parts of the course is 
divided into units, and each unit is ar- 
ranged on the unit instruction sheet plan. 
Insofar as it is possible, the units have 
been arranged in the order of learning 
difficulty. McKnight & MeKnight, 
Bloomington, TIIl., 1943; 397 pages, 
$4.00. 


Aircraft Production Planning 
and Control 


H. D. MacKinnon, Jr. 


Chapters 

Production and the Work Order 

System 
Production Manager 
Scheduling Department 
Material Control Department 
Engineering Department 
Tool Design Department 
Production Planning Department 
Production Control Department 
Traffic Department 
Shop Departments 
Outside Production Department 
Scheduling Department 
Material Control Department 
Production Planning Department 
Production Control Department 
Traffic Department 
Outside Production Department 


Procedures for the planning and con- 
trol of aircraft production in aviation 
manufacturing plants are described in a 
book intended to inform those em- 
ployed in manufacturing groups and 
also to establish the importance of 
production planning production 
control departments. Because the book 
is written for the purpose of improving 
the coordination between the shop and 
the production department and for in- 
structing those who may wish to enter a 
production department of the aircraft 
industry, the duties of other depart- 
ments of the organization are briefly 
explained. To enlighten those not 
engaged in aircraft work, the various 
procedures and functions of aircraft 
production are outlined. Pitman Pub- 
lishing Corporation, New York, 1943; 
253 pages, $3.75. 


| 
| 
Mantoid AN) | ©) 
x 
% 
| 


110 AERONAUTICAL 


Dictionary of Science and 
Technology 


Maxim Newmark 


Contents 
Abbreviations 
English Terms and Foreign Equiva- 
lents 
United States and British Technical 
Abbreviations 
Conversion Tables 
Formulas for Conversion of Tem- 
perature Scales 
Technical Abbreviations in French 
Index of French Terms 
Technical Abbreviations in German 
Index of German Terms 
Technical Abbreviations in Spanish 
Index of Spanish Terms 


This dictionary contains 10,000 cur- 
rent terms in the English language 
most frequently used in the physical 
sciences and their applied fields, to- 
gether with separate indexes in French 
German, and Spanish, conversion tables, 
and technical abbreviations. It was 
complied with the object of covering all 
the subjects of a polytechnical curricu- 
lum, and the fields of aeronautics and 
radio are given particular attention. 
The differences between American and 
British usage are covered in the cross 
references, and the differences between 
the American and British standards of 
weights and measures are noted in the 
conversion tables. The Philosophical 
Library, Inc., New York, 1943; 368 
pages, $6.00. 


Aircraft Electrical and Ignition 
Systems 


G. B. Manly 


Chapters 

Electricity 

The Aircraft Storage Battery 

Current Generation 

Generator Control and Regulation 
of Output 

Generator and Control Unit Over- 
haul 

Engine Cranking or Starting Ap- 
paratus 

Ignition Systems 

Ignition System Timing, Adjust- 
ment, and Overhaul 

Spark Plugs 


An instruction and reference book on 
aircraft electrical and ignition systems 
has been prepared for those who wish 
to learn the practical methods of servic- 
ing and overhauling electrical equip- 
ment as carried out on aircraft power 
plants in actual use. The author, a 
former U.S. Army pilot, has been iden- 
tified with automotive aircraft 
maintenance work and instruction acti- 
vities for many years. Following an 
outline of the fundamentals of electri- 
city, the generation and control of 
current are described and the operation 
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and servicing ol 
discussed. 


storage batteries are 
Vibrating and variable re- 
sistance regulators are given in another 
section. The servicing, adjusting and 
overhauling of generators, control units, 
and electric systems are other subjects 
covered. QOne section of the book is 
devoted to magneto servicing and over- 
haul. To make intelligent performance 
of repair work easier, a description of 
ind function of certain 

Frederick J. Drake 


igo, 1942; 280 pages, 


the construction 
units is provid 
& Company, Chir 
$2.00. 


Coastal Command 


Chapters 
“It’s the ‘Bismarck’!” 
Plot of Operations 
The Men and the Aircraft 
Flying Start: September 1939 
The Fight for Norway 
Heinkel-haunted Skies: the Attack 
in the West 
Seeking the Raider in his Lair 
Ten Million Miles of Sea 
Ocean Rendezvous 
The Attack on the U-Boats 
The Big Bad Wulf 
Rescue Flights and Secret Missions 
Blockade by Mine and Bomb 
Torpedoes Running Strongly 
Their Spirit is Serene 


Finding the enemy, striking the 
enemy, and protecting British ships is 
the triple task of Britain’s Coastal 
Command and this book gives the Air 
Ministry’s account of the part played by 
the Coastal Command in the sea battles 
of this war. It describes the operations 
and record that have resulted from the 
coordination of Britain’s Royal Navy 
with her Royal Air Force, tracing the 
history of the Coastal Command from 
its test mobilization two weeks before 
the outbreak of war to its current 
development 

The varied activities of the Command 
its protection of convoys 
and its relentless fight against enemy 
shipping are dramatically highlighted. 
Among the stories told are those of 
the sinking of “Bismarck,” missions in 
Norwegian fjords and along the coast 
of France, rescues, and antisubmarine 
activities. One hundred and twenty- 
five photographs illustrate the text. 
The Macmillan Company, New York, 
1943; 143 pages, $1.50. 


are outlined 


Stereopix 
William H. Barton, Jr. 


Chapters 
The First Point of Aries 
Time 
Sky Clocks and Calendars 
The Equator and the Horizon 
Noonsight for Latitude 
Circles of Equal Altitude 
More Circles of Equal Altitude 


REVIEW 


JUNE, 1943 


Circles of Position 

Lines of Position and Fixes 

The Z P'S Triangle and its Solution 
The Earth and the Sky 

Great Circle Sailing 


To illustrate properly the theory oj 
celestial navigation an understanding of 
three dimensions is required. A book- 
let on celestial navigation containing 
stereo pictures has been compiled as a 
companion piece to the book titled 
An Introduction to Celestial Navigation 
It may also be used with other n 
tion texts. The success of the method 
of navigation teaching at the Hayden 
Planetarium led to the idea of using 
three-dimensional illustrations for pre- 
senting the subject in book forn 

The booklet is offered as a means fo) 
overcoming the difficulty students ex- 
perience in picturing the complexities 
of three-dimensional space by means of a 
two-dimensional drawing. Each pie- 
ture is printed in red and green, the two 
parts corresponding, respectively, to the 
object as seen by the left eye and as seen 
by the right. In order to direct an 
image to only the eye for which it is 
intended, spectacles having red and 
green eyepieces are provided with the 
book. Illustrations show: The Sola 
System and its Relation to the Zodiac; 
Sun’s Daily and Yearly Motion; Mo- 
tion of the Northern Sky in 24 Hours; 
Relation of the Equator and Horizon 
Systems of Coordinates; Taking the 
Noonsight for Latitude; Circles of 
Equal Altitude Around a Flag Pole; 
Circles of Equal Altitude Around a 
Point on the Earth; Circles of Position 
Making a Fix; Lines of Position Making 
a Fix; The Z PS Triangle on the Celes- 
tial Sphere; Terrestrial and Celestial 
Circles; The Astronomical Triangle 
Brought Down to the Earth. Wm. H. 
Barton, Jr., New York, 1943; 26 pages, 
$1.50. 


viga- 


Solar Relations to Weather 
H. H. Clayton 


Chapters—Volume I 
The Yearly and Daily Cycles 
Solar Variality and Weather 
Solar Cycles and Weather Cycles 
Forecasting the Weather 
Solar Cycles and Life Cycles 
The Hypothesis of the Planetary 

Cause of Sunspots 


Chapters—Volume II 
Periodicity in Weather 
Weather Waves 
Relation of Weather to So 
Changes 
Relation of Solar Changes to Elk 
tric and Magnetic Changes 


In these two volumes on meteorology 
the author examines the effects of solar 
changes upon world-wide weather con- 
ditions. From his experience as 4 
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Out of the Ground 
Into the Sky! 


This good old American soil is on its way out of the ground into 
the sky to help win this war. 


It is Bauxite ore... the basic source of aluminum. 


Reynolds is digging it out of peaceful hills in Arkansas and, as 
if by magic, changing it into finished metal. Just when we need 
it most, America has a great new independent source of aluminum. 


Experts called it a miracle. But it wasn’t a miracle. It was 
foresight and courage and experience. And even more, it was 
the skill and the sweat of thousands of Reynolds workers. 


Long before Pearl Harbor, Reynolds saw the coming need and 
staked all its resources to mine Bauxite in America and build 
mammoth new plants. When war came, Reynolds was ready 
and rolling with vastly expanded facilities across the country. 


Today, Reynolds workers are bringing hundreds of millions of 
pounds of aluminum . . . out of the ground inlo the sky. 
REYNOLDS METALS COMPANY 


General Offices: Richmond, Va. 
Parts Division, Louisville, Ky. 
37 PLANTS IN 13 STATES 
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When plane windows 


need impact strength 


It can happen anywhere—forced landing . . . undercarriage damaged, 
perhaps . . . and the need for impact strength in every member! 
\ero-Quality Lumarith in cockpit enclosures, windows, and turret 
panels answers the need for a transparent plastic that can take the 
stresses and strains. It is shatter-proof, non-splintering. This special 
Lumarith formula has the additional property of intercepting the 
hare invisible light rays that can induce severe sunburn on long flights. 
Celanese Celluloid Corporation, 180 \iad- 
ison Avenue, New York City, a division of 
Celanese Corporation of America Sole 
Producer of Lumarith* and Celluloid* 
plastics. . . . Representatives: Cleveland, 
Dayton, Chicago, St. Louis, Detroit. Los 
Angeles, Washington, D. C., Leominster, 
Montreal, Toronto, Ottawa. 


The Ginst Name 
in Plastics 


*Trademarks Reg. U.S. Pat. Off 
Copyright 1943, Celanese Celluloid Corporatio 


A DIVISION OF CELANESE CORPORATION OF AMERICA 
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meteorologist with the Blue Hill Ob- 
servatory, the U. S. Weather Bureau, 
the Argentine Weather Service, and the 
Smithsonian Institution, he observes 
also the relationship between the sun’s 
yariations and magnetic electric and 
radio conditions. The subject of solar 
changes is amplified further to include 
suggestions regarding their influence 
on human life. 

In addition to studying the influence 
of solar variations on the weather and 
on the life of plants, animals, and man, 
Volume I discusses the possible origin of 
solar variations. The ultimate source 
of climate and weather is taken to be 
the sun, and familiar weather changes 
are traced to variations in the intensity 
of solar radiation. A supplement deals 
with the connection between solar acti- 
vity and the cold waves of the winter of 
1942-1943. 

Volume II contains reprints of bro- 
chures covering researches on which a 
major portion of Volume I is based., 
There are 32 papers in all, 29 by the 
author and three by other writers treat- 
ing of the same subject. Eight deal 
with periodicity in weather, two with 
weather waves, and 15 with the relation 
of weather to solar changes. Five 
papers are concerned with the relation 
of solar changes to electric and magnetic 
changes in the atmosphere and struc- 
ture of the weather; one paper, with 
the question of planets and sunspots; 
and the last, with the influence of rain- 
fall on commerce and politics. The 
Clayton Weather Service, Canton, 
Mass., 1943; Vol. I, 105 pages, $3.00; 
Vol. II, 439 pages, $3.00. 


Operation of Aircraft Engines 


Chapters 
Basic Principles and Types 
Engine Parts 
Fuel Systems 
Carburetors and Induction Systems 
Lubrication Systems 
The Ignition System 
Aircraft Propellers 
Engine Instruments and Controls 
General Considerations 
Starting and Warming Up 
Flight Operation 


One of the “Flight Preparation Train- 
ing Series,” this book is intended to 
familiarize the student pilot with oper- 
ating principles of aircraft engines. It 
explains the functioning of an engine to 
him and helps to teach him how to use 
most, effectively the engines that he may 
expect to fly. The author covers the 
subject from a general and primary 
point of view, eliminating detailed de- 
scriptions of engine and accessory con- 
struction. Since low-powered engines 
are those that the aviation cadet en- 
counters first, emphasis is placed upon 
engines of this type. The book also 
discusses general considerations, start- 


BOOKS 


Books reviewed in this 
section may be borrowed 
without charge from The 
Paul Kollsman Library, 


Institute of the  dAero- 
nautical Sciences, 1505 
RCA Building West, 


50 Rockefeller Plaza, New 
York 20, N. Y. 


ing and warming up, and flight opera- 
tions. McGraw-Hill Book Company, 
Inc., New York, 1943; 202 pages, $0.90. 


Basic Physics for Pilots and Flight 
Crews 


E. J. Knapp 
Chapters 


Units of Measure 

Vectors and Balanced Forces 

Accelerated Motion and Laws of 
Motion 

Fluids at Rest 

Work, Energy, Power, and Friction 

Fluids in Motion 

Heat 

Heating of the Atmosphere 

Properties of Gases 

Change of State 

Atmospheric Humidity 


This physics primer is designed to 
meet the requirements of primary flight 
or air-cadet training. Outlining the 
fundamentals of physics, the text 
directs their application to the subjects 
of meteorology, theory of flight, and 
engine operation. At the end of each 
chapter there is a series of questions to 
test the student on his knowledge of the 
material covered. Answers to the ques- 
tions and problems are supplied. Pren- 
tice-Hall, Inc., New York, 1943; 118 
pages, $1.65. 


Shop Mathematics and Shop 
Theory 


John M. Amiss, G. Keith Shurtleff, and 
Hughitt G. Moltzau 


Chapters 
Preliminary Mathematical Proc- 
esses 
Logarithms 
Mensuration 
Geometry 
Trigonometry 
Application of Shop Mathematics 
Blueprint Problems 
Safety and Fire Protection 
Manufacturing Methods 
Gages and Measuring Instruments 
Cutting Tools 
Composition and Heat Treatment 
of Cutting Tools 
Gearing 
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Machine Tools 
Handbook Projects 
Special Subjects 

A. Superfinish 

B. Ojilite Bearings 

C. Plastics 


Originally written for the Chrysler 
Corporation, practical methods and 
actual applications ferm the basis for 
this manual on shop problems involving 
mathematics. It is recommended by 
the authors for use as a textbook with 
any of the standard handbooks on shop 
mathematics and shop theory. Con- 
forming to the needs of shop men 
machinists, tool and diemakers, in- 
spectors, draftsmen, and engineers 
who must solve problems with extreme 
accuracy and speed, this book contains 
the fundamental knowledge necessary 
for deriving maximum benefit from 
handbook material. An appendix con- 
tains the Engineering Standards used 
by the Chrysler Corporation. Harper 
and Brothers, New York, 1943; 360 
pages, $1.60. 


Ways of the Weather 
W. J. Humphreys 


Chapters 
Weather Perceptions 
Weather Measurements 
The Atmosphere: Origin and Com- 
position 
Structure of the Atmosphere 
Distribution of Temperature 
Distribution of Water Vapor 
Distribution and Changes of At- 
mospheric Pressure 
Wind 
Precipitation 
Atmospheric Electricity 
Weather Music 
Atmospheric Optics 
Climate, Present and Past 
Weather Control 
What of It? 
Meteorological Mileposts 


As is indicated by the title, this book 
is devoted entirely to meteorology. The 
author covers the subject in a way that 
can be easily understood by the non- 
technical reader, without neglecting 
or glossing over its many scientific 
phases. The first part contains a 
general description of weather pre- 
cipitation and measurements. The au- 
thor then provides a detailed explana- 
tion of the origin, composition, and 
structure of the atmosphere and de- 
scribes the distribution of temperature, 
water vapor, and atmospheric pressure. 
The important part that atmospheric 
electricity plays in weather phenomena 
is described. Other subjects discussed 
in an understandable manner are cli- 
mate and weather control. Mileposts 
in the evolution of meteorology are 
described in a final historic outline of 
the subject. The Jacques Cattell Press, 
Lancaster, Pa., 1942; 400 pages, $4.00. 
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OF THE WORLD 


American planes girdle the earth today. And 
on runways, beaches and flight decks around the 
world — Hayes Aircraft Wheels and Brakes and 
Hayes Beaching Gear Wheels and Brakes are in 
the service of our country and our allies. 

Built through years of pioneering — today’s 
famed Hayes Expander Tube and other brakes 
are under continued development for aviation’s 
advances. 

For accurate ground control, low cost per land- 
ing, ease of maintenance in the field, and low 
maintenance cost — Hayes equipment proves its 
reasons for use in combat services of the Air 
Forces— the ‘round-the-clock Air Transport 
Command flights — or as standard equipment on 
air lines such as Eastern Air, Pennsylvania- 


Central, United, and Western Air. 


AIRCRAFT 
WHEELS AND BRAKES 
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AIR LINES 


WESTERN AIR LINES 


HAYES INDUSTRIES, INC. 


JACKSON, MICHIGAN 


Western Representatiy 
Arrsuppty Co 
5959 W. Tuirp St 
Los ANncetes, Cat 


Eastern Representative 


J. Henry Reisner 
Hacerstown, Marycano 
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BOOKS 


Book Notes 


Map Interpretation with Military 
Applications, by William C, Putnam; 
McGraw-Hill Book Company, Inc., 
New York, 1943; 37 pages, $1.25. 

This atlas provides a background for 
understanding the significance of the 
landscape in its relation to military 
tactical decisions. It explains the topo- 
graphic expression of rocks and the re- 
sults accomplished by the more impor- 
tant erosive processes. The first two 
sections of the book are devoted to a 
study of terrain features as represented 
by contour maps and aerial photographs; 
the third, to geologic interpretation; 
and the last, to the changes in the sur- 
face of the earth through erosions caused 
by running water, ice, wind, and 
waves. 


The Friendly Arctic, by Vilhjalmur 
Stefansson; The Macmillan Company, 
New York, 1943; 812 pages, $5.00. 

A revised edition of a book on polar 
exploration. A new preface, a new in- 
dex, and a new chapter have been added. 
In this chapter, the author indicates to 
what extent the conclusions of his ex- 
pedition have been supported or re- 
vised by newer scientific theories and 
later explorations. 


Front Line; The Macmillan Com- 
pany, New York, 1943; 160 pages, 
$1.50. 

Issued for the British Information 
Services, this book deals with the civil 
defense of Britain. It tells of the organi- 
zation and techniques that were em- 
ployed to combat German attacks on 
civil and industrial centers. Descrip- 
tions of the various types of German 
blitz are included—from preparatory 
raids for invasion to ‘‘nuisance’” bomb- 
ings. Written in documentary style, the 
text is supplemented by many illustra- 
tive photographs. 


Bombardier, by Henry B. Lent; 
The Macmillan Company, New York, 
1943; 171 pages, $2.00. 

The training of an American bom- 
bardier is described in this story of how 
one boy won his bombardier’s wings. 
The book follows his career from the 
time he first arrives at the Army Air 
Base training school until he is ready to 
launch the bombs from a Liberator in 
actual combat. 


Last Man Off Wake Island, by Lt. 
Col. Walter L. J. Bayler; The Bobbs- 
Merrill Company, New York, 1943; 
367 pages, $2.75. 

The only man who escaped death or 
capture by the Japanese on Wake Island 
gives a first-hand account of its defense. 
He also relates his experiences while 
fighting on Midway and Guadalcanal. 


This narrative is reported as it was told 
to Cecil Carnes. 


How to Draw Planes, by Frank A. 
A. Wootton; The Studio Publica- 
tions, Inc., New York, 1943; 64 pages, 
$1.00. 

One of a series of books for children 
giving elementary information on how to 
draw aircraft. It is a revised edition 
and illustrations show the changes in 
later designs of aircraft. The pictures 
of the forerunners of modern aircraft are 
retained so that new developments in 
design ean be studied, 


PX, by Malcolm Taylor; Houghton 
Mifflin Company, New York, 1948; 
231 pages, $2.00. 

This adventure story is supposed to 
tuke place in 1969. It is woven around 
the operations of a secret organization 
for maintaining world peace. The 
building of a ‘‘superplane” is instru- 
mental in the denouement. 


Hardness, by D. Landau; The 
Nitralloy Corporation, New York, 
1943; 105 pages. 

The author makes a critical examina- 
tion of hardness and dynamic hardness 


‘and attempts to reduce hardness to di- 


mensional analysis. Much of the work 
of the French scientist, P. Roudié, which 
the author believes has served greatly 
to raise the study of hardness from mere 
experiment to the basis of a science and 
whose work apparently has not been 
widely disseminated to scientific workers 
in this country, is incorporated in the 
text. In covering the subject the author 
has also drawn freely from a recently 
published collection of writings on hard- 
ness by Prof. Samuel R. Williams. 

Following a brief survey of the ma- 
chines and methods, past and present, 
employed to determine hardness, the 
definition of hardness is discussed. 
Dynamic hardness then is considered 
and Roudié’s study of the subject is re- 
viewed. A definition for dynamic hard- 
ness, the units for a standard of dynamic 
hardness, and the hardness of nonmetals 
are discussed. Hardness testing and the 
types of machines used for these tests 
are other subjects covered. 


What You Should Know About the 
Army, by Harvey 8. Ford; W. W. 
Norton & Company, Inc., New York, 
1943; 259 pages, $2.50. 

With a new title, this is the second 
edition of a book formerly called What 
the Citizen Should Know About the Army, 
describing the fundamental reorganiza- 
tion that has taken place in the Army 
Ground Forces, the Army Air Forces, 
and the Army Service Forces. It pre- 
sents the latest available information on 
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the U.S. Army as it is today. The 
author describes the Army’s organiza- 
tion, the duties of enlisted men and 
officers, the various so-called arms and 
services, the function of the General 
Staff, and how modern war is con- 
ducted. 


Pilot Judy, by Cynthia Mulburn: 
Gramercy Publishing Company, New 
York, 1943; 255 pages, $2.00. 

This is a story built around the experi- 
ences of the first woman flight instructor 
at a fictitious army flying field. It tells 
how she was accepted by the young 
cadets in training and portrays her ad- 
ventures. 


South from Corregidor, by Lt. 
Comdr. John Morrill; Simon and 
Schuster, New York, 1943; 252 pages, 
$2.50. 

This personal account records both 
the fall of Corregidor and the escape of 
18 men of the Navy mine sweeper, 
“Quail,” from the Philippines. Travel- 
ing for 31 days through waters infested 
by the Japanese, through courage and 
perserverance these men managed to 
reach Australia in a 36-ft. boat. A see- 
tion of this book has appeared in The 
Saturday Evening Post under the title 
of “Eighteen Men and a Boat.” 


Willow Run, by Glendon Swarth- 
out; Thomas Y. Crowell Com- 
pany, New York, 1943; 237 pages, 
$2.50. 

The Willow Run bomber plant fur- 
nishes the background for this novel. 
From the author’s experiences as a 
riveter at Willow Run, he tells of the 
heterogenous types of people who build 
bombers, how they live, and how they 
work. 


Sunward I’ve Climbed, by Hermann 
Hagedorn; The Macmillan Company, 
New York, 1943; 166 pages, $1.75. 

A biography of John Magee, young 
aviator-poet killed in this war. The 
author gives a comprehensible picture 
of the personality, character, and talent 
that fathered the acclaimed poem “High 
Flight.” He is also concerned with 
interpreting the gallant reactions of 
youth to the emergencies of war. 


The Mermaid and the Messer- 
schmitt; by Rulka Langer; Roy 
Slavonic Publications, New York, 
1942; 372 pages, $2.75. 

This is the story of a Polish family 
who lived through the siege, invasion, 
and surrender of Warsaw. The author, 
called ‘‘the Polish Mrs. Miniver,” who 
has since joined her husband in America, 
describes vividly the experiences and 
reactions of an average human being 
during a Blitzkrieg. The ‘‘Mermaid” 
represents Warsaw, known as the “City 
of the Mermaid.”’ 
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Services 
of the 


Aeronautical Archives 


of the 


Institute of the Aeronautical Sciences 


The services of the Aeronautical Archives are available 


to all members of the Institute, to Corporate Members, t 
advertisers in the AERONAUTICAL ENGINEERING REVIEW 
and, under usual library limitations, to the public. Four 
specialized services are available. 


The Paul Kollsman Library 


This lending library service makes available, without 


charge, the latest and more important aeronautical books 

As far as the facilities permit, any person in the Unit 
States over 18 years of age who can furnish references ¢] 
certify to his or her responsibility may become a member of 
the library. 

Members may request the loan of any aeronautica 
technical book they wish to borrow. Through ai 
change agreement with the Engineering Societies Libra 
any book on general engineering may be borrowed fron 
great collection of over 160,000 volumes. 

A photostating service is available at usual library rat 

Applications for membership in the library and furt! 
information will be sent on request 


The Burden Reference Library 


This reference library contains over 14,000 aeronautical 
books, magazines, pamphlets, photographs, reports, and 
clippings gathered from world-wide sources and is onc 
the most complete aeronautical libraries in the world 
Material from this library is not available for loan but may 


be used for reference purposes at the Aeronautical Archives 


The Pacific Aeronautical Library 
6715 Hollywood Boulevard 
Hollywood, California 


Established in cooperation with the aircraft companies 
the library serves. The leading aircraft companies 
near Los Angeles participate in its support and operatior 
This service library for aeronautical research is availal 
to the public for reading privileges. Source materia 


cludes aerodynamic and structural research reports, as well 
as books on drafting, production methods, history, and al 
lied sciences. It furnishes books, periodicals, and pamphlet 
material to the participating aircraft companies to supple- 
ment their engineering libraries 


The Aeronautical Archives 
Tethnical Information Service 


This service has experienced personnel under the super 
vision of trained aeronautical engineers to compile any in- 
formation desired. The services range from listing special 
ized reference books to the preparation of exhaustive 
bibliographies, digesting of reports, and general surveys of 
any aeronautical subject. Some of the available services 
are: 


Bibliographies on any aeronautical subject. 

Reports on any aeronautical subject. 

Digests of aeronautical books, papers, periodicals, and ref 
ences. 

Translations 

Engineering investigations of special aeronautical subjects 

Biographies of individuals engaged in aeronautics 

Photostats of any aeronautical or general engineering mat 
rial 

Microfilms made on special order 

Photographs made from the Institute's photographic colle 
tion. 


Drawings and tracings made 


In addition to the services mentioned any commissior 
which comes within the scope of the Service will be ac- 
cepted. Special arrangements may be made for work 
quiring several weeks or months 

Translators are available for accurate transcriptions of 
foreign language data. Translations are carefully edit 
by trained engineers 

Reproductions of any material in the Aeronautical A 
chives of the Institute may be ordered at standard photost 


rates 


INSTITUTE OF THE AERONAUTICAL SCIENCES 


1505 RCA BUILDING WEST 
30 ROCKEFELLER PLAZA, NEW YORK 20,N. Y. 
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british dir Ministry 


Translations tn 


The Paul Kollsman Library 


Aeronautical companies 


and other org ranizations may borrow 


copies of these translations 


through the facilities of The Paul Kollsman Library upon application by the company librarian. 


Due to the importance of this material, the regular library loan period has been 
two weeks, in order that these translations may be utilized to their full advantage. 


extended to 
Requests 


should be made by number, author, and title on the regular forms provided for this purpose. 
The translations have been reproduced from typewritten copy and the number of pages in 


each is indicated at the end of each reference. 
directly from the translations. 


Aerodynamics 


Airfoils 


1102 Santangelo, G. High velocities and higi 
wing loads. Rivista aeronautica, v. 16, 
no. 5, May, 1940, p. 241-256. 13 p. 

12007. Krumbholz, H. Some notes on the fre- 
quency of gust loads on wings. Luft- 
fahrtforschung, v. 18, no. 2-3, March 
29, 1941, p. 82-85. 8 p. 

1234 Kuhle, E. Numerical calculation of the 
neutral point of a wing. Luftfahrt- 
forschung, v. 17, no. 9, September 20, 
1940, p. 257-266. 25p. 

1317. Dietz, F. Aerodynamic forces acting on the 
wing-aileron-tab combination when under- 
going harmonic vibrations. Luftfahrt- 
forschung, v. 18, no. 4, April 22, 1941, 
p. 135-141. 15p. 

1323. Fliigge-Lotz, I., and Solf, K. Visual ex- 
rmination of a propeller slip stream pass- 
ng over anaerofoil. Luftfahrtforschung, 
v. 17, no. 6, June 20, 1941, p. 161-166 
13 p. 

1403 Wind tunnel research on the Kesoll wing. 
Profile collection no. 32. Flugsport, 
vy. 33, no. 23, September 26, 1941, p. 
129-132, no. 24, October 3, 1941, p. 
133-134. 7p. 

1446 Séhngen, H. Lift distribution correspond- 
ing to arbitrary non-steady motion (two- 
dimensional). Luftfahrtforschung, v. 
17, no. 11-12, December 10, 1940, p. 
4101-420. 53p 

14644 Numachi, F. Measurement of forces on 
slotted blade profiles under cavitation. 
Werft-reederei-hafen, v. 22, no. 20, 
October 15, 1941, p. 295-299. 8 p. 

1541 Kiissner, H. G. The two-dimensional 
problem of an aerofoil in arbitrary motion 
taking into account the partial motions of 
the fluid. Luftfahrtforschung, v.17, 
no. 11-12, December 10, 1940, p. 355 
362. 18p 

1543. Schwarz, L. Calculation of the pressure 
distribution on a wing subjected to har- 
monic deformations in a two-dimensional 
tream. Luftfahrtforschung, v. 17, no 
11-12, December 10, 1940, p. 379-386. 


1356 Schallenkamp, A. Flutter calculations fo 
profiles of small chord. Luftfahrtf 
schung, v. 19, no. 1, January 20, 1942, 
p.11-12. 7p 

1684 Krienes, K. The elliptical wing examined 
ym the basis of the potential theory 
Zeitschrift fiir angewandte mathematik 
und mechanik, v. 20, no. 2, April, 1940, p 
65-88. 42 p. 


Fluid Flow 
Adiabatic Flow 
1609 Ringleb, F. Exact solutions of the diffe 


ential equations of an adiabatic gas flow 
Zeitschrift fiir angewandte mathematik 
ind mechanik, v. 20, no. 4, August, 
1940, p. 185-198. 22 p. 

1610 Tollmien, W. Limit lines in adiabatic 
potential flows. Zeitschrift fiir ange- 
wandte mathematik und mechanik, v. 


Bibliographic information has been taken 


Photostatic copies are also available at the usual library rates. 


21, no. 3, June, 1941, p. 140-152. 
19 p. 

1624 Behrbohm, H., and Pinl, M. On the theory 
of compressible potential flows. 2. Inter- 
mediary and singular integrals of the 
fundamental equation of the two-dimen- 
sional adiabatic compressible potential 
flow. Zeitschrift fiir angewandte mathe- 
matik und mechanik, v. 21, no. 6, 
December, 1941, p. 341-350. 16 p. 

1625 Behrbohm, H., and Pinl, M. New linear- 
ization of the fundamental equation of the 
two-dimensional adiabatic compressible 
potential flow. Zeitschrift fiir ange- 
wandte mathematik und mechanik, v 
21, no. 4, August, 1941, p. 193-203. 


1642 Ringleb, F. The differential equations of 

; an adiabatic gas flow and a flow shock. 
Deutsche mathematik, v. 5, no. 5, 
January, 1941, p. 377-384. 9p. 


Boundary Layer 


1090 Leybenson, L. 3. 1 pproximate integration 
of the equation of the boundary layer ac- 
cording to the methods of the heat conduc- 
tivity theory. Transactions of the Zhu- 
kovskii academy of military aeronau- 
ties, U.S.S.R., no. 138, 1935, p. 38-52. 


19 p. 
1174 Schrenk, 0. Boundary layer control by 
suction. Luftwissen, v. 7, no. 12, 


December, 1940, p. 409-414. 10 p. 

1572 Schmidt, H., and Schroeder, K. Laminar 
boundary layers. A _ critical review of 
available literature on the subject. Part 
1. Fundamental principles of boundary 
layer theory. Luftfahrtforschung, v. 
19, no. 3, April 26, 1942, p. 65-97. 101 
p. 

1588 (Giortler, H. Instability of laminar bound- 
ary layers on concave walls against certain 
three-dimensional disturbances. Zeit- 
schrift fiir angewandte mathematik und 
mechanik, v. 21, no. 4, August, 1941, 
p. 250-252. 6p. 

1738 Betz, A. The velocity profile in the neigh- 
borhood of a wall of discontinuous curva- 
ture. Luftfahrtforschung, v. 19, no. 
4, May 6, 1942, p. 129-131. 7p. 


Compressibility 


1082 Ferrari, C. Fields of motion in compres- 
sible fluids. L’Aerotecnica, v. 18, no. 4, 
April, 1938, p. 400-411. 15 p. 


1165 Poggi, L. The velocity field in a two-dimen- 
sional flow of compressible fluid. Part ?. 
Case of profiles obtained by conformal 
transformation from the circle and, in par- 
ticular, of Joukowski profiles. L'Aero- 
tecnica, v. 14, no. 5, May, 1934, p. 532 
550. 20 p. 

1175 Ackeret, J. The effect of compressibility on 
air flow. Flugwehr und -technik, v. 
2, no. 1, January, 1940, p. 18-20. 6 p. 

1198 Poggi, L. -The velocity field in a two-dimen- 
sional flow of compresssible fluid. L’ Aero- 
tecnica, v. 12, no. 12, December, 1932, 
p. 1579-1593. 

1354 Hantzsche, W., and Wendt, H The com- 
pressible potential flow about a family of 
symmetrical cylinders at zero incidence in 
a wind tunnel. Luftfahrtforschung, v. 
18, no. 9, September 20, 1941, p. 311 
316. 


lly 


1657. Miihlemann, E. Effect of increase in drag 
due to compressibility on the tactical em- 
ployment of aircraft. Flugwehr und 
-technik, v. 4, no. 8, August, 1942, p. 
208-210. 6p. 

1734 Wieselsberger, C. The influence of wind 
tunnel boundaries on resistance, especially 
in a compressible flew. Luftfahrtfor- 
schung, v. 19, no. 4, May 6, 1942, p. 124 
128. 9p. 


Heat Transmission 


1094 Seibert, O. Measurement of the heat trans- 
fer of wing profiles. Jahrbuch der 
deutschen  luftfahrtforschung, v. 2 
1938, p. 224-244. 42 p. 

1099 Huchmann, A. A. Similarity between 
velocity and temperature fields in gaseous 
flow. Transactions of the All-union 
conference on high speed aircraft, 
Moscow, 1936, p. 119-126. 9 p. 

1110 Zhukovskii, V. On the measurement of the 
temperature of gases flowing at very high 
speeds. Technical physics of the U.S.- 
S.R., v. 5, no. 12, December, 1938, p 
968-994. 26 p. 

1410 Hausen, H. Pressure drop and heat trans- 
fer in the case of turbulent non-isothermal 
flow. Zeitschrift des Vereines deutscher 
ingenieure, v. 84, no. 15, April 13, 1940, 
p. 258-259. 3p. 

1732 Pabst, O. Frictional heat in turbo-ma- 
chinery. Luftfahrtforschung, v. 19, no. 
8, August 20, 1942, p. 267-270. 9 p. 


Supersonic Flow 


1105 Ferrari, C. Determination of the pressure 
exerted on solid bodies of revolution with 
pointed noses placed obliquely in a stream 
of compressible fluid at supersonic velocity. 
Atti della Reale Accademia delle scienze 
di Torino, v. 72, November-December, 
1936, p. 140-163. 19 p. 

1407 Ferri, A. Experiments at supersonic speed 
on a biplane of the Busemann type. Atti 
di Guidonia, no. 37-38, November 10, 
1940, p. 317-357. 41 p. 

1426 Dudakov, V Faster than sound (the prob- 
lem of supersonic flight). Samolet, 
U.S.8.R., v. 18, no. 1, January, 1941, 
p. 13-14. Ap. 

1573 Sauer, R. Supersonic flow about projectile 
heads of arbitrary shape at small “5 idence. 
ines ee hung, v. 19, no. 4, May 6, 
1942, p. 148-152. 12p. 

1581 biceak R. Condensation shock waves 
uw supersonic wing tunnel nozzles. 
Luftfahrtforschung, v. 19, no. 6, June 
20, 1942, p. 201-209. 17 p. 

1598 Busemann, A. Conical supersonic flow 
with axial symmetry. Luftfahrtfor- 
schung, v. 19, no. 4, May 5, 1942, p. 
137-144. 20p. 

1695 Gértler, H. Gas flows with transition from 
subsonic to supersonic velocities. Zeit- 
schrift fiir angewandte mathematik und 
mechanik, v. 20, no. 5, October, 1940, 
p. 254-262. 13 p. 


Turbulence 


1201 Wieghardt, K. Comprehensive survey of 
research on the statistical theory of turbu- 
lence. Luftfahrtforschung, v. 18, no. 
1, February 28, 1941, p. 1-7. 17 p. 
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Here’s FAST, ACCURATE X-RAY INSPECTION of 
CYLINDRICAL AIRCRAFT ENGINE BEARINGS 


e A fast, accurate routine method 
of inspecting cylindrical aircraft 
engine bearings is provided by 
the G-E Bearing Mandrel Cassette. 
With this unit the total inspection 
time required to completely x-ray 
20 bearings has been reduced from 
approximately five hours to about 
10 minutes. And in addition to its 
speed, the unit also provides sub- 
stantial savings in both film and 
film-handling costs. 

Accurate inspection is assured 
because the loaded mandrels are 
rotated 360° by an electric motor 
drive so that the entire surface of 
the bearing is exposed to x-radia- 
tion during the exposure. Thus 
the film gives the operator a full 
view of the uniformity of the inter- 
nal metal content of the bearing. 


The G-E Bearing Mandrel Cas- 
sette is but one of several cost- 
cutting x-ray inspection accessories 
designed expressly for use by the 
aircraft industry. Other G-E 
equipments include a_ semi-auto- 
matic x-ray unit for production line 
inspection of light metal castings, 
and x-ray matte transfer units for 
fast, accurate reproduction of full- 
scale exact-size templates directly 
on the material to be fabricated. 

Like all other G-E Industrial X- 
Ray Units they are backed by more 
than 20 years’ experience in the 
design and construction of indus- 
trial x-ray apparatus for all types of 
applications. 

For complete details call in an 
experienced G-E Industrial X-Ray 
Engineer. You can rely upon him 


to give you facts and figures that 
will save your time, insure peak 
production inspection, and help 
you protect your x-ray investment. 
G-E’s Industrial X-Ray Engineers 
have had wide experience in help- 
ing solve inspection problems in 
the aircraft industry. To request 
an engineer to call, or for addi- 
tional information, write or wife, 
today. Address Department N 86. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 JACKSON BivD. CHICAGO. ILL., U. 


Bost Buy MS. War Bonds 
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BRITISH AIR 


1287 Tollmien, W., and Schifer, M. On_ the 
theory of wind tunnel turbulence. Zeit- 
schrift fiir enqewnndte mathematik und 
mechanik, v. 21, no. 1, February, 1941, 
p. 1-17. 25p. 
1653 Schmidt, W. Turbulent propagation of a 
stream of heated air. Part 1. Zeit- 
schrift fiir angewandte_ mathematik und 
mechanik, v. 21, no. 5, October, 1941, 
p. 265 — 20 p. 
Schmidt, V Turbulent propagation of a 
cad stream heated air. Part 2. Zeit- 
schrift fiir mathematik und 
mechanik, vy. 21, no. 6, December, 1941, 

p. 351 "20 p. 

1686 Reichardt, H. On a new theory of free 
turbulence. Zeitschrift fiir angewandte 
mathematik mechanik, no. 5, 
October, 1941, p. 257-264. "12 | 


General 


1270 Wolf, and Rumpf, H. the extractor 
action of a two-dimensional spiral air 
flow. Zeitschrift des ve ereines deutscher 
ingenieure, v. 85, no. 27, July 5, 1941, p. 
601-604. 7p. 

1286 Polzin, J. Flow investigations in a two- 
dimensional diffuser. Ingenieur-archiv, 
vy. 11, no. 5, October, 1940, p. 361-385. 
27 p. 

1409 Gebelein, H. Experiments on the flow in 
the entry length of a square tunnel. 
Zeitschrift des Vereines deutscher in- 
genieure, v. 84, no. 15, April 13, 1940, p. 
259. 2p. 

1817. Pritsch, J. On the stability of laminar flow 
in a straight pipe of circular cross section. 
Zeitschrift fir angewandte mathematik 


und mechanik, v. 21, no. 4, August, 
1941, p. 204-217. 22p. 
1852. Hicke, S., and Treuenfels, von. Meas- 


urements of the twist “behind bends. 
Forschung auf dem gebiete des ingenieur- 
wesens, v. 8, no. 1, January-February, 
1937, p. 6-9. 6p. 


Slots and Flaps 


1203 Hartwig, G. The break-away of the wing 
flow as affected by flaps and wing fittings 
(engine nacelles and fuselage). — Luft- 
fahrtforschung, v. 18, no. 2-3, March 
29, 1941, p. 40-46. Llp. 

1263 Fliigge-Lotz, I., and Ginzel, J. Two- 
dimensional flow round a_ slotted flap. 
Inge nieur- -archiv, v. 11, no. 4, August, 
1940, p. 268-292. 33 p. 

14420 Dornier, C. Tail brake for aircraft. 
German patent, no. 705,891, April 3, 
1941. 3p. 

1504 Dornier- werke g. m. b. h., and Dornier, 

. Brake flaps. Vehicles or aircraft 
with brake flaps capable of being set per- 
pendicularly or nearly perpendicularly to 
the direction of motion. Netherlands 
patent, no. 51,312, October 15, 1941. 
3 p. 

1652. The diving of the Ju-87 dive bomber 
Flugsport, v. 34, no. 14, July 8, 1942, p. 
218-220. 3 p 


Stability and Control 


1276 Puishnov, V. 8. 


Aircraft maneuverability 
Tekhnika vozdushnogo flota, 


3S.S.R. . 14, no. 12, December, 1940, 
26-30 ‘3 p. 
1311 Eugen, J. Some remarks on statical and 


dynamical stability. Luft- 
wissen, v. 8, no. 4, April, 1941, p. 119 
125. 14p. 

1391 Bilharz, H. Rolling stability of an air- 
craft with freedom about its longitudinal 
axis with automatically controlled, inter- 
mittent, constant aileron moments. Luft- 
fahrtforschung, v. 18, no. 9, September 
20, 1941, p. 317-326. 23 p. 

1344 Getto and Henn, The influence of the sur- 


rounding medium in the determination of 


the moments of inertia of aircraft by 
pendular oscillation. Luftfahrtfor- 
schung, v. 18, no. 10, October 27, 1941, p 
352-355. 9p. 


1545 Eujen, E. Flight measurements on the 
effect of the airscrew on the downwash and 
dynamic pressure on the tail. Second 
report. Luftfahrtforschung, v. 18, no. 
10, October 27, 1941, p. 345-351. 14 p. 

SSS Baronoff, A. V. Effect of the propeller slip- 
stream on downwash. Luftfahrtfor 
schung, v. 19, no. 1, January 20, 1942, 
p. 1-10. 26 p. 

1727) Turbulent wing ‘‘Diruttore.”’ Flugsport, 
v. 26, no. 13, June 27, 1934, Profile 
series, no. 8, p. 31-32. 3 p. 

1739 Scheubel, F. N. The effect of the density 
gradient on the longitudinal motion of an 
aircraft. Luftfahrtforschung, v 19, 
no. 4, May 6, 1942, p. 132-136. 10 p. 


+1296 Guglielmetti, A. 


MINISTRY TRANS 


General 


1220 Multhopp, H. Aerodynamics of the fuse- 
lage. Luftfahrtforschung, v. 18, no. 
2-3, March 29, 1941, p. 52-66. 35 p. 

1334 Everling, E. The mechanics of horizontal 
flight. Luftwissen, v. 8, no. 8, August, 
1941, p. 256-259. 10 p. 

1591 Busemann, A. Flow research and flight 
technique. Luftwissen, v. 9, no. 6, 
June, 1942, p. 173-176. 8 p. 

1682 Kiichemann, D., and Holst, FE. von. 
Aerodynamics of animal flight. Luft- 
wissen, v. 8, no. 9, September, 1941, p. 
277-282. 11 p. 


Air Transportation 


1148 Molokov, V. 5S. The civil air fleet of the 
.S.S.R. Grazhdanskaia aviatsia, 
U.S.S.R., v. 8, no. 8, August, 1938, p. 
1-6. 4p. 
1150 Pirath, C 20 years of regular air services 
and problems of commercial flight. Part 
1. 20 years of regular air services. 
Forschungsergebnisse des Verkehrswis- 
senschaftlichen instituts fiir luftfahrt 
an der Technischen hochschule Stutt- 
gart, no. 14, 1940, p. 12-42. 6p. 
Kimmerle, O. 20 years of regular 
air services and problems of commercial 
flight. Part 2. The influence of altitude 
and direction of flight on safety and eff- 
ciency in commercial aviation (Parts 1 
and 2). Forschungsergebnisse des Ver- 
kehrswissenschaftlichen instituts fiir luft- 
fahrt an der Technischen hochschule 
Stuttgart, no. 14, 1940, p. 43-111. 144 
p. 


1153-4 


Aircraft 


Airplanes 
Design 


1274 Horten bros. Horten-V all-wing aircraft. 
Luftwissen, v. 8, no, 4, April, 1941, p. 
118-119. 3p. 

Lines of development in 
Italian aircraft design. Luftwissen, v. 
8, no. 7, July, 1941, p. 209-215. 13 p. 

1372 ‘Cant. Z. 1007 bis” aircraft. Flugsport, 
v. 33, no. 16, August 6, 1941, p. 317-319. 

1400 Some Japanese proposals for fighter air- 
craft. Der Flieger, v. 20, no. 7, July, 
1941. 3p. 

1418 Stroev, M. P. Tactical requirements in 
fighter design. Tekhnika vozdushnogo 
flota, U.S.S.R., v. 17, no. 12, December, 
1940, p. 18-24. Sp. 

1430 Heinkel, E. Anti-dazzle devices in cock- 
pits. German patent, no. 691,758. 
Digest. Flugsport, July 3, 1940, p. 109 
9 
2 p. 

1443. Messerschmitt a. g. Aircraft with variable 
wing surface. German patent. Nov- 
ember 10, 1939. 7 p. 

1444 Messerschmitt a. g. Attachment of jetti- 
sonable wing parts to the aircraft. Ger- 
man patent. August 8, 1940. Adden- 
dum to application AZM _ 146,454 
XI/62b. 4p. 

1453 Vannueci, A. Diagram of the pilot's field of 
view. no. 42, January, 
1941, p. 13-20. 7p. 

1559 Messerschmitt a. g. Device for heating 
cabins on aircraft or transport vehicles by 
means of exhaust heat transferred to fresh 
air. German patent, no. 713,439. 
Digest. Flugsport, v. 33, no. 26, 
December 24, 1941. 2p. 

1613 Device for locking of two or more aircraft 
control surfaces, with special reference to 
the elevator and rudder. German patent, 
no. 719,859. Digest. Flugsport,  v. 
34, no. 12, June 10, 1942, p. 122. 2 p. 

1658 Belleroche, P. New type of military air- 
craft on the Russo-German front. La 
Science et la vie, no. 300, August, 1942, 
p. 89-93. 8p. 

1673 Asymmetrical aircraft, BV-141 with 
B.M.W.-801 engine. Flugsport, v. 34, 
no. 13, June, 1942, p. 197-201. 6 p. 

1685 Fieseler, G., -werke, g. m. b. h. Aircraft 
wing fitted with special wing tips affecting 


tip vortices and thus increasing lft. ' 


German patent, no. 723,258. Flug- 
sport, v. 34, no. 19, September 16, 1942, 
p. 150-151. 2p. 


Electric Equipment 
1475 Ruhlemann, FE. Cable weights of electrical 


installations on + Flughafen, v. 
9, no. 4, April, 1941, p. 3-5. 4p 
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1665 Reisberg, G., and Résler, E. Development 
of electrical lighting in aircraft. Luft- 
wissen, v. 8, no. 12, December, 1941, ; 
380-384. 8p. 


Flight Testing 


1280 Stiiper, J. The measuring technique of 
flight tests. Luftwissen, v. 8, no. 4, 
April, 1941, p. 109-113. 9p. 

1304 Schmidt, R. Systematic flight tests on 
dynamic longitudinal stability with free 
v. 18. no. 

, May 28, 1941, p. 169-173. 1 p. 

1316 F. The ace indication of flight 
characteristics in the neighborhood of stall- 
ing Luftfahrtforschung, v. 
no. 5, May 28, 1941, p. 198-203. 12 p 


Landing Gear 


1164 Wedemeyer, E. A. Some cases of unusual 
tyre wear. ‘hnische zeit- 
schrift, v. 42, no. 6, March 25, 1939, p. 
157 sg 10 p. 

1212) Tuliakov, V. P. Experimental research on 
loads and the efficiency of 
shock absorbers. Tekhnika vozdushnogo 
flota, U.S.S.R., v. 15, no. 1, January, 
1941, p. 44-52. 11 p. 

1290 Bleich, H. On the calculation of variable 
aperture absorbers. Tekhnika voz- 
dushnogo flota, U ‘S.S.R., v. 15, no. 4, 
April, 1941, p. 57. 2 p. 

1291 Pelix, N. A. Tolerances in undercarriage 
links. Aviapromyshlennost, U.S.S.R., 
v. 1, no. 17, May, 1941, p. 8-10. 5p. 

1292. Kostiuk, D. I. Kinematics of the retract- 
able unde rearriage. Tekhnika vozdush- 
nogo flota, U.S.S.R., v. 15, no. 3, March, 
1941, p. 538-55. 5 p. 

1416 Konig, C. Spring legs for aircraft. Ger- 
man patent, no. 708,026, issued to 
Mahle komm. ges., Stuttgart. In- 
ventor, Carl Kénig. Flugsport, v. 33, 
no. 16, August 6, 1941, p. 40. 2 p. 

1547. Burkhardt, H. Stressing of aircraft w heels 
and brakes. v. 8, no. 
September, 1941, p. 289-291. 6 p. 

1646 Faudi, Fritz, ae and Dowty, G. H., 
England. | Retractable aircraft undercar- 
riage with emergency release gear. Cer- 
man patent, no. 719,357, October 11, 
1936, published April 7, 1942. Flug- 
sport, v. 34, no. 9, April 29, 1942, p. 115. 
2p. 

1647 Messerschmitt, Willy, and Messerschmitt 
a. g. Retractable aircraft undercarriage. 
German patent, no. 719,358, July 18, 


1937, published April 4, 1942. Flug- 
sport, v. 34, no. 9, April 29, 1942, p. 115. 


2p. 


1648 Mayer, Ludwig, and Junkers flugzeug- und 
motorenwerke a. g. Retracting strut for 
aircraft. German patent, no. 719,409, 
November 27, 1937, published April 7, 
1942. Flugsport, v. 34, no. 9, April 29, 
1942, p.115. 2p. 

1649 Fuchs, Walter, and Junkers flugzeug- und 
motorenwerke a. g. Locking device for 
pressure-operated aircraft retracting struts. 
German patent, no. 719,410, May 17, 
1938, published April 7, 1942. 
sport, v. 34, no. 9, April 29, 1942, 
116. 

1650 Klein, Friederich, and Junkers flugzeug- 
und motorenwerke a. g. Locking derice 
for pressure-operated aircraft retracting 
struts. German patent no. 719,411 
May 17, 1938, published April 8, 1942. 
Flugsport, v. 34, no. 9, April 29, 1942, 
p.116. 2p. 


Performance 


1173 Gorskii, V. P., and Chessalov, A. V. In- 
vestigation of uncontrolled swerve (ground 
looping) at take-off in a CAHI-6 air- 
craft. Tekhnika vozdushnogo  flota, 
U.S.S.R., v. 12, no. 3, March, 1938, p. 
7-23. 17 p.- 

1313 Mathias, G., and Schaaf, K. Landing 
process (length of run, braking effect and 
possibility of tipping). Luftfahrtfor- 
schung, v. 18, no. 2-3, March 29, 1941, p 
70-76. 17p. 

1422 Wenke, H. Simple derivation of equations 
for the and landing processes. 
Luftwissen, v. 8, no. 3, March, 1941, p 
91-95. 13 p. 


Pressure Cabins 


1689 Henschel flugzeug-werke, a. g. 
cabin. German patent, no. 723,032. 
Flugsport, v. 34, no. 19, September 16, 
1942, p.149. 2p. 

1713 Henschel flugzeug-werke a. g. Pressure 
cabin for aircraft. German patent, no. 
678,457. Flugsport, v. 31, no. 16, 
August 2, 1939, Patent series, no. 12, 
p. 45 (digest). 2p. 
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What! Paper ott caus? 


...another job for HYCAR SYNTHETIC RUBBER 


Keep an eye out for this one . . . you may be 
getting your motor oil in paper containers 
before long. Yes, just ordinary, inexpensive 
paper, but fortified and made resistant to oil 
and moisture, heat and cold, wear and tear 
by impregnating with Hycar synthetic rubber. 


So effective is Hycar that only a very small 
amount is needed to transform paper into a 
tough, durable material impervious to oil, 
grease and dirt, and resistant to heat and abra- 
sion. This same principle can be applied to 
similar products: cartons, boxes, protective 
wrapping for machine parts—and, after vic- 
tory—bookbinding, luggage, wallpaper and 
numerous others. 


The qualities of Hycar that make possible 
the transformation of ordinary paper into an 
“oil can” —or perhaps into tough, lightweight, 
oil and gasoline-resistant paper gaskets or 
insulator strips—are the same qualities re- 
quired for scores of aircraft applications today. 


Resistance to petroleum products, heat and 
abrasion, and the ability to remain flexible at 
low temperatures . . . these are prime require- 
ments for hydraulic hose, seals, diaphragms, 
accumulator bags and gaskets. Tailor-made 
for the job, Hycar for aircraft has these quali- 
ties in full measure. 

Hycar is made in several types, supplied to fabricators in the form 


of crude synthetic rubber. We willbe glad to work with you and 
your rubber products supplier in applying Hycar to your problems. 


HYCAR CHEMICAL COMPANY 


AKRON, OHIO 


INDEPENDENT PRODUCER OF 


BUTADIENE 
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regulating valve for pressure cabins. 
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cabin. German patent, no. 707,313. 
Flugsport, v. 33, no. 15, July 23, 1941, 
Patent series, no. 9, p. 33 (digest). 2 p. 
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Transmission of electric cables through 
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no. 24, November 26, 1941, Patent 
series, no. 17, p. 69-70 (digest). 2 p. 
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Pressure cabin. German patent, no. 
713,118. Flugsport, v. 33, no. 24, 
November 26, 1941, Patent series, no. 
17, p. 69 (digest). 2 p. 

1723. Messerschmitt a. g. Aircraft fuselage with 
pressure cabin. German patent, no. 
714,018. Flugsport, v. 34, no. 1, Janu- 
ary 7, 1942, Patent series, no. 20, p. 81 
(digest). 2p. 

1724 Mannebach, F. Operation of aircraft guns 
on high altitude aircraft. Patent, no. 
751,572. Revue de l’armée de I'air, no. 
105, April, 1938, p. 475-477. 2p. 

1725. Mannebach, F. Aircraft gun mounted ex- 
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patent, no. 598,251. Flugsport, v. 26, 
no. 13, June 27, 1934, Patent series, no. 
22, p. 85-86 (digest). 2p. 

1726 Junkers flugzeug- und motorenwerke a. g. 
Double walled pressure cabin. German 
patent, no. 595,504. Flugsport, v. 26, 
no. 11, May 30, 1934, Patent series, no. 
21, p. 81 (digest). 2 p. 

1729 Henschel flugzeug-werke a. g. Double- 
walled pressure cabin. German patent, 
no. 714,784. Flugsport, v. 34, no. 2, 
January 21, 1942, Patent series, no. 21 
p. 85 (digest). 2 p. 
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1193 Hollbach, O. Safety devices. Deutscher 
flugzeugbau, Export handbook of the 
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116. p. 
1279 Aerostatica avorio, s.i.a. Description and 
‘ instructions for use of a pneumatic dinghy 
for aircraft. Handbook. 15 p. 
1281 Iegorov, N. P. Oxygen equipment of 


German aircraft. 
flota, U.S.S.R., 
448-455. 9p. 

1592 The effectiveness of salts in water solution 
as a means of fire fighting. Gasschutz 
und luftschutz, v. 6, 1936, p. 260-266. 
20 p 


Vestnik vozdushnogo 
v. 23, no. 5, May, 1941, p 


Balloons 


1273 Kisele, K. Pilot balloons made from trans- 
parent plastic film. Luftfahrtforschung, 
v. 18, no. 4, April 22, 1941, p. 147-154. 
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1289 Tsaig, M. Barrage balloons. 
5.S.R., v. no, 23-24, 
1940, p. 30-32. '7 p. 
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Gliders, Towing and Towing Equipment 
1191 D-F.S. 


two-seater high performance sail 
plane 


‘Kranich” for high altitude flight. 
Flugsport, v. 30, no. 19, September 14 
— p. 499-500. 3 p. 

1192 E.W.- four-seater — sail plane 108-16. 
Flagspert v.32, no. 4, February 14, 1940, 
51-55. 5 p. 
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2, January 22, p. 35-37. i0 p. 

Horten bros. Contribution to the develop- 
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August, 1941. 6p. 

Siemens apparate und maschinen g. m. b. 
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electrical leads. German patent, no. 
713,058. Flugsport, v. 34, no. 1, Janu- 
ary 7, 1942, p. 84. 2p. 

Krimer, F. The acceleration of a glider 
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Luftwissen, v. 8, no. 11, November, 1942, 
p. 7 p. 

1612 Gesell, 

in 8. 
no. 1, January, 1942 
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Measurement of tow-rope forces 
Schweizer aero-revue, v. 17, 
, Supplement. 18 p. 


Helicopters 

1515 Riesler, H., and Fischer, FE. Helicopter 
control. German patent, no. 717,714, 
November 21, 1937, published February 
20, 1942. Flugsport, v. 34, no. 6, March 
18, 1942, p. 103. 2p. 

Vibrationless helicopters. Note on Cierva 
patent for overcoming vibration in helicop- 
ter drives. Flugsport, v. 34, no. 6, 
March 18, 1941, p. 84-86. 4 p. 
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1187 Doetsch, G., and Seidel, I. The training of 
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Luftwissen, v. 8, no. 1, January, 1941, p. 
14-19. 12p. 
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lectures held in Berlin, February, 1941). 
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genieure, v. 85, no. 25, June 21, 1941, p 
561-562. 5p. 
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wirtschaft, v. 20, no. 24, June 13, 1941, 
p. 616-618. 6p. 
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1941. 4p. 
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Dornier-werke. Abstract of an article in 
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February, 1942, 41-43. 4p. 
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and its calculation in machine tool con- 
struction. Werkstattstechnik, v. 25, no. 
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Krupp, Friedrich a. g. Widia handbook; 
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tools. January, 1936. 70 p. 
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1643 Opitz, H., and Vits, W. The performance 
of emery wheels as affected by coolants and 
lubricants. Zeitschrift des Vereines 
deutscher ingenieure, v. 86, no. 13-14, 
April 4, 1942, p. 198. 3p. 
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1132 Zeerleder, A. von. Recent developments in 
the riveting of light metals in aircraft 
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2, no. 5-6, May-June, 1940, p. 120-123. 
10 p. 

Fomin, N. Design of riveted connections. 

Transactions of the Central aero-hydro- 

dynamic institute, U.S.S.R., no. 205, 

1935. 25 p. 

Portier, H. The riveting of thin metal 
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Publications scientifiques et techniques 
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51-85, 86-99, 100-139, 140-164, and 

165-192. 189 p. 

Plock, C. H. Automatic riveting in aircraft 
construction. Luftwissen, v. 8, no. 2, 
February, 1941, p. 36-42. 10 p. 

Zeerleder, A. von. Automatic riveting in 
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-technik, v. 3, no. 7, July, 1941, p. 164- 
166. 5p. 
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Miiller, J. The cause of welding cracks in 
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Luftfahrtforschung, v. 17, no. 4, April 
20, 1940, p. 97-105. 19 p. 

Kistiuk, F. I. Circuit breakers for auto- 
matic control and regulation of contact 
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Schnarz, R. Light alloy resistance welding 
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Helbing, F. The Fesa-Weibel (indirect 
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application in the fabrication of light-alloy 
components. Metalltechnik, v. 20, no. 
43, p. 1052-1055. 7 p. 
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Crop Dusting 
1217 Fottinger, Hoffmann, Kienitz, Voelkel, 
and Dechert. Reports on the development 
and practical tests of a system for insecti- 
cide dusting from the air, applied to the 
Caspar C.32 aeroplane. Report no. 42 
of the Reich Department of agriculture 
and forestry, August, 1941. 13 p. 
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1558 Holm, R., Fink, H. P., Guldenpfennig, and 
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brushes and copper rings. Wissenschaft- 
liche veréffentlichungen aus den Sie- 
mens-werken, v. 18, no. 1, 1939, p. 73 
100. 36 p. 

Gorshunov, V. N. Non-stationary process 
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no. 3, March, 1941, p. 45-48. 6p. 

Shevchuk, R. M. An _ electro-magnetic 
voltage stabilizer. Elektrosviaz, v. 9, no. 
3, March, 1941, p. 7-14. 11 p. 

Orlov, 8. S., and Pirogov, A. A. A valve 
voltmeter relay of extreme sensitivity. 
Elektrosviaz, v. 9, no. 4, April, 1941, p 
16-22. 9p. 

Fingeranko, A. M. The interaction between 
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March, 1941, p. 69-70. 3 p. 
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elektrotechnik, v. 31, no. 6, 1937, p. 
371-398. Reproduced from Researches 
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Tokyo, no. 380, 34 p. 

Raske, W. Potential divider for high surge 
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Archiv fiir elektrotechnik, v. 31, no. 10, 
1937, p. 653-666. 14 p. 
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“AROUND THE EARTH / 


...contributing to Pan American’s great record, a tail 


INCONEL exhaust manifolds, installed on Clippers 


prior to war, have served more than 5,000 flight hours 


, Since Pan American Airways opened more than 5,000 flight hours despite con- 


a regular trans-oceanic service in 1939, tinuous exposure to 
their Clippers have flown a total of 
275,000,000 miles... equal to 11,000 times 


corrosive - exhaust 
gases at 1500° F. Use of INCONEL cut down 


around the earth. 

That's a lot of flying. It demanded 
highly skilled personnel as wel 
quality planes. 

INCONEL exhaust manifolds have been 
in service on these Boeing Clippers for 


l as top 


THE INTERNATIONAL NICKEI 


COMPANY, INC., 


manifold repairs . . . saved valuable time. 
Other Inco Nickel Alloys also contrib 
ute to Clipper efficiency. Monel is used 
for fuel strainers, instrument mounts, and 
for vital parts of fuel pumps, fuel valves 
and carburetors. Strong, non-magnetic 
‘K” Monel is used for gyroscope parts. 


67 WALL STREET, NEW YORK,N.Y 


“+ + + |INCO NICKEL ALLOYS - - 


MONEL + MONEL « “’S’’ MONEL “’R’’ MONEL ““KR’’ MONEL INCONEL NICKEL NICKEL 
Sheet... Strip... Rod... Tubing ...Wire... Castings 
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ETAINING RINGS are being more and 
R more widely used because they are in- 
expensive and yet so satisfactory on many 
varieties of mechanisms. Broadly described, 
a retaining ring is an artificial shoulder or 
collar on a circular shaft or in a housing. 
The shaft is grooved, and the ring is 
snapped on. 

The former, and much more expensive 
method, was to turn the artificial shoulder 
—cutting down a larger shaft. Now, by 
simply grooving a smaller shaft and apply- 
ing a retaining ring a like result is obtained 
in a vast number of cases. 

Furthermore, it has been found much 
more economical and far more effective to 


design the cutting tool so as to groove the 
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shaft at the same time that the shaft is cut 
to its required length—and then to use our 
steel retaining rings instead of going to the 
expense of drilling holes for other holding 
devices that have less strength. 

National retaining rings provide an extra 
safety factor because of our special method 
of manufacture. They give service that 
assures economy. 

National retaining rings are made of 
high grade spring steel which is heat treated 
after forming, rather than from pre-temp- 
ered spring wire. Our standard stock sizes 
will fill nearly all requirements; special sizes 
and cross sections made at small extra cost. 

Write today for our descriptive folders 


on various types of retaining rings. 
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How high was “UP”—in 1921? 


THE DAYS WHEN out-climbing 
ack-ack was no problem .. . back 
when bull’s-eye high-altitude bombing 
was still a dream... how high was “‘up’”’ 
to an airman? 


This will surprise you, but “‘up’’ 
was plenty high back in 1921! That 
year, Major Schroeder set a new record 
— $4,509 feet. And he did it in a 
Packard-built LePere plane, powered 
with a Packard-Liberty engine! 


Yet, 21 years later, American planes 
bombed the Scharnhorst and Gneise- 
nau from 35,000 feet, and:the world 
looked on with wonder. 


Packard built well in’21, and Pack- 
ard is building well today. Right now, 
Packard-built Rolls-Royce engines are 


going to town in Warhawk and Hurri- 
cane fighters, twin-motor DeHavilland 
Mosquito bombers, and the giant 4- 
motor Lancaster bomber. The tradi- 
tion of precision craftsmanship— 
working to microscopic limits—is pay- 
ing off. 

Packard men and women are hold- 
ing to such fine tolerances that parts 
may be interchanged with those of 
original Rolls-Royce engines built 
3,000 miles away. That’s the kind of 
engine Packard is building in ma: 
production quantities, by modern mass 
production met 


And that goes for Packard marine 
engines, too—the power plants for the 


Navy’s swift PT boats. Their roaring 


speed comes from 


Packard marine 
engines mass-produced to aviation 
standards. 

Until peace comes, we’ re all out on 
war production. After victory, today’s 
Packard precision craftsmanship adds 


up to finer, better post-war Packard 
products. 
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Remember the Jones boy in your 
neighborhood ? 

“A nice kid,” the neighbors said. Al- 
ways reading books about modern 
miracles like aviation and electron- 
ics, Making plans, working to make a 
place for himself in the better world 
he saw ahead. 

We can give you an authentic report 
on that nice Jones boy because we 
built the plane he flies today. This 
U.S. Army Bell Airacobra was de- 
signed on the daring new idea of a 
single engine fighter with a cannon 
in the nose. It’s a hell-raising plane. 


And that's right down Jonesie’s alley. 


“That nice Jones boy” 


IS SURE RAISING HELL 


Today in the war torn sky above one 
of the fighting fronts, he’s looking 
for trouble. And doing a swell job 
of handling it. He's strafing ground 
troops, smashing tanks and landing 
barges, knocking 

enemy bombers 

and fighters out of ) 


our assignments with war-perfected 
techniques for designing, engineer- 
ing and building the peace planes 
of the future. © Bell Aircraft Corpo- 
ration, Buffalo, New York. 


That nice Jones 
boy is sure raising 
hell...with the Axis!: 
Peace will bring 


another era of avi- 


FUTURE PLANES FOR PEACE 


ation pioneering. 


We'll be ready for PACEMAKER 


OF AVIATION PROGRESS 


no, 
piston nos 
lowe 
4 ? 
4 
: VLA 


CURTISS 


yes FOR OUR CONVOYS 


Scouting the paths of convoys across the limit- 
less miles of submarine-infested seas, U.S. Navy 


Seagulls and British Seamews are protecting thou- 
sands of lives and millions of tons of war supplies. 
Behind these modern scout-observation aircraft 
lie years of development reaching back to that 
February day in 1911 when Glenn Curtiss success- 


fully landed his pontoon-equipped biplane along- 


side the U.S.S. Pennsylvania near San Diego 
and to November 12, 1912, when the first ‘ship 


catapult launching of an airplane was made. 


CURT RIGHT 
AIRPLANE DIVISION 
Member: Aircraft War Production Council, East Coast, Inc. 


*British designation— Seamew 
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WHAT 


to build seaplane floats 


When, early in the war, our Govern- 
ment was confronted with the need for 
thousands of seaplane floats, Edo’s ex- 
perience of 18 years as specialists in 
building all-metal float gear became a 
national asset of vital importance. 
Assigned to the task of turning out 
these lightweight, intricate, streamlined 
structures in impressive numbers, Edo’s 
success in planning and carrying out a 
tremendously expanded production pro- 
gram has won the Army-Navy “E” award. 


The great Edo plant which produces 
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lage are jig drilled to a degree of i iracy 
which assures absolute inter: inge- 
ability. Sub-assemblies are held j per 
shape by vertical supports durit trill 
ing, countersinking and flus} eting, 
enabling two-man teams to mplete 
over 2,000 riveting operations a day! 

These processes, all illustrated here, 
give but a glimpse of the modern 
methods and machines which enable Edo 
to fulfill exacting schedules in t! pro- 
duction of the world’s finest seaplane 


floats for our armed forces. 
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Aerodynamics for the Layman 
What Makes it Fly? Charles Sacton. 
An elementary explanation of the theory 
of aerodynamics. The purpose of the 
wing and the factor of wing loading in 
airplane design receive major attention 


in the discussion. Douglas Airview, 


April. 


Inspection Department 


Magnetic Inspection. Robert A. 
Mitchell. The value and significance of 
magnetic inspection are given in an 
article describing the work of Lock- 
heed’s magnetic inspection department. 
Notes on the organization of the de- 
partment, the training of its personnel, 
and the equipment in use are included. 
It is also explained how magnetism re- 
sults from the application of two prin- 
ciples—the power of a magnetic field 
to attract ferrous metals and the polar- 
ity that occurs on either side of a sepa- 
ration incurred in a piece of ferrous metal 
—and how this method produces an 
economy of inspection time and money. 
The Lockheed-Vega Aircraftsman, April. 


Data File 

A data file on aircraft cable, controls, 
fittings, and slings is available from the 
Automotive and Aircraft Division of 
the American Chain & Cable Company. 
Four pamphlets supplement the closed- 
container type file. The descriptive 
matter of one pamphlet refers to Tru- 
Loc Ball Type Swaged Fittings, that of 
another to Tru-Loc “Quickies” for air- 
craft controls. 

The third is a booklet on swaging with 
rotary machines. It advises on efficient 
equipment and correct methods of 
rotary swaging. It also tells how to 
set up and maintain the swagers, as 
well as how to avoid defective swaging. 

The fourth booklet is on cables and 
cable terminals for aircraft. In it, 
information is given on the company’s 
tinned aircraft cable and strand, Korod- 
less Aircraft Cable and Strand, control 
assemblies, hoisting slings, Tru-Loe 
Swaged Type Terminals, standard and 
special fittings for aircraft cables. Other 
products covered are: thimbles, serving 
or seizing wire; safety wire; mooring 
pendants, anchor cables, and towing 
cables; and push-pull controls. Auto- 
motive & Aircraft Division of the Ameri- 


ouse Organs 


__and Catalogues 


can Chain & Cable Company, Inc., 
Bridgeport, Conn. 


Industrial Catalogue 


The Lombard Governor Corporation, 
manufacturers of milling machines and 
inspection and general Navy equip- 
ment, has recently published a 68-page 
book in three colors, A Report To The 
Nation, showing its plant, its products, 
and its methods of machining. One 
section covers the history of the plant, 
background of the business, and future 
prospects. Another section of the book 
is devoted to pictures of the plant, 
methods of manufacturing, personnel, 
and some of the products. Lombard 
Governor Corporation, Ashland, Mass. 


Auto-Lite Aviation Products 


A loose-leaf catalogue illustrates the 
equipment being produced by The 
Electric Auto-Lite Company for the 
United States Air Forces and for the 
aviation industry. The photographs, 
drawings, and information cover alu- 
minum die castings, batteries, booster 
coils, current relays, pressure gauges, 
engine gauge units, generators, and 
leather products. Metal decorating, 
plastics, gun-firing solenoids, deep- 
drawn stampings, thermometers, wire 
and cable are also described. The 
Electric Auto-Lite Company, Toledo, O. 


Control System for Parts in Fabrication 


It’s in the Cards. A dispatch board 
system for locating parts and showing 
their progress through various shops is 
described. Used at the Boeing Wichita 
plant, this system is said to effect a 
great saving in time. Boeing Contact, 


April. 


Training Propeller Service Men 


Westerly School Graduates 25th Army- 
Navy Class. The training program in 
effect at the Westerly Service School of 
Hamilton Standard Propellers is out- 
lined. The school’s purpose to 
train military personnel in the servicing 
and maintenance of propellers on the 
battle fronts. Although the majority 
of students are United States Army 
Air Force mechanics, the program is 
also available to United States Navy 
personnel, civilian mechanics, civil serv- 
ice men, and Hamilton Standard 
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service representatives. The course in- 
cludes training in propeller assembly, 
disassembly, repair, balancing, oil test, 
governor maintenance, and_ trouble 
shooting. It covers a period of at least 
24 days of work and study, six of which 
are devoted to governors, six to blade 
repair, and twelve to propeller overhaul. 
The Bee-Hive, February-March. 


Portable Weighing Wagon 


Mahomet Goes to the Mountain. 
Particulars on a Fleetwings innovation 
for weighing the many small parts 
which form the wing or rudder are given. 
To effect an economy of time, a mobile 
weight unit was devised. This can be 
wheeled to the parts and weighs them 
on the spot, thus eliminating the neces- 
sity for transporting the parts to a cen- 
tral weighing station and back. The 
Fleetwings’ Arrow, April. 


Welding Bench 


Something New in Welding? An im- 
proved gas welding bench, in use at 
Fleetwings, is described. The bench 
is lined on top with a smooth surface 
of fire brick resting above a °/,-in. 
steel plate. It includes a surface of 
3/s-in. steel metal plate, heavy enough 
for hammering and _ straightening of 
work; a welding wire holder; and an 
automatic shut-off valve. The Fleet- 
wings’ Arrow, April. 


Pilot Training 

Primary Training—1917 and Now. 
Verne E. Treat. The writer describes 
ground-school and primary flight in- 
struction during the first World War 
and compares them with modern train- 
ing methods. He also comments on 
differences between the training planes 
and engines formerly used and the 
present-day Fairchild PT-19 airplane 
and Ranger engine. His conclusion is 
that there has been a great change in 
equipment since the last war but very 
little change in training technique. 
The Pegasus, May. 


Process for Molded Plywood 


Molded Plastic Plywood. The Langley 
Process for the manufacture of air- 
planes, gliders, and parts from molded 
plastic plywood is described in an illus- 
trated booklet. Facilities of the de- 
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veloper and the licensed manufacturers 
are given, as well as the methods used in 
the production of aircraft by that proc- 
ess. Tests to which aircraft parts 
are subjected are shown. A review of 
the organization and personnel of the 
company is included. Langley Aviation 
Corporation, New York, N.Y. 


Lathe Catalogue 
Catalogue No. 100-C describes the 
entire line of South Bend engine lathes, 
toolroom lathes, and turret lathes. 
The engine lathes are made in five sizes 


ranging from 9- to 16-in. swings. The 
toolroom lathes are available with 


swings from 10 to 16 in., and the turret 
lathes are made in two sizes: 9- and 
10-in. swings. 

This catalogue contains 48 pages. 
Each size and type of lathe is illustrated 
and described. Specifications are tabu- 
lated to facilitate the selection of the 
lathe required for any desired applica- 
tion. Attachments and accessories for 
adapting these lathes to special classes 
of work are also illustrated and de- 
scribed. South Bend Lathe Works. 


Up to Standard 


An Airplane is Born. Palmer Went- 
worth. Part IX. A continuation of a 
series of articles outlining each step in 


... would be impossible 


ENGINEERING 


the manufacture of an airplane. This 
installment deals with the Inspection 
Department and tells how everything 
produced by the Ryan Aeronautical 
Company is checked to conform with 
the rigid standards set by the Army 
and Navy as w 
pany itself. A typical steel casting is 
followed through 
from the time a 
ings is received 
the casting br 
pleted airplane 
April 16. 


‘Il as those of the com- 


its various inspections 
shipment of rough cast- 
from the foundry until 
mes part of a com- 
Ryan Flying Reporter, 


Plant Expansion 

The Ohio Plant—Today. <A descrip- 
tion of the rapid expansion of the 
Wright Aeronautical Corporation’s Ohio 
plant. It is explained that this plant, 
which was started in 1940, has now 
become a major source for aircraft en- 
gines. Cyclone engines of the double- 
row type are being produced for such 
planes as the North American B-25, the 
Douglas A-20, the Grumman Avenzer, 
and the Martin Mariner. Thirty 
months of planning, constructing, and 
inventing have brought the plant to 
its present production output. Among 
the subjects discussed are the conveyer 
assembly line for aircraft engines, the 
use of fluorescent lighting in the plant, 


Just Out! 


REVIEW 


JUNE, 1943 


foundry methods for reclaiming mold 
and core sand, the Greenlee transfer 
machine which performs 71 operations 
on Cyclone engine cylinders formerly 
done by 39 separate machines, and pro- 
duction units worked exclusively by 
women. Trade Winds, April , 


Synthetic Rubber 


In a booklet called The Five 
mercial Types of Synthetic Rubber the 
United States Rubber Company relates 
the history of substitute rubber and 
the properties of the commercial syn- 
thetic rubbers and describes the role 
played by the company in the develop- 
ment, manufacture, and use of these 
products. In addition to examining 
the characteristics and applications 
of Buna-S, Buna-N, Neoprene, Butyl, 
and Thiokol, the booklet compares the 
physical and chemical properties of 
natural rubber and of the five types of 
synthetic rubber. Photographs,  dia- 
grams, and charts are included. United 
States Rubber Company, New York, 


Com- 


Air Map 


A map of Canada showing air routes 
has been issued by the Canadian Pacific 
Air Lines. Scaled 125 miles to 1 in., 
the map indicates the routes of Cana- 


CHANDLER, 


| U. S. Army, and 


eral, U. S. Army, 


| The Ronald Press 


New York 10, 


without precision products. | — 


Reliance Products 


have both a war and peace- 


time record of service. 


BARBOUR STOCKWELL COMPANY 


CAMBRIDGE, MASSACHUSETTS 


| How OUR 
ARMY GREW 


WW I N G s Aircraft before 


by CHARLES DeFOREST 
late 


P. LAHM, Brigadier Gen- 


370 pages, 43 Photos. 


PUBLISHERS 
15 East 26th Street 


1914 


Colonel, 
FRANK 


Retired. 
$3.75 


Company 


N. Y. 


Aircraft Engineering 


FOUNDED 1929 


The Technical and Scientific Aeronautical Monthly 


Edited by Lt.-Col. W. Lockwood Marsh 
F.I.Ae.S., M.S.A.E., F.R.Ae.S. 


During th 


Single Copies: 50 cents post free 
Subscription: $5.25 per annum, post free 


e War, a special feature is 


being made of reproductions and trans- 
lations from the Foreign Technical Press 


12 Bloomsbury Sq 


BUNHILL PUBLICATIONS LIMITED 


London: : W.C.1. 
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| G CORPORATION 


A Complete 
: , service for the 
manufacture of 


PRECISION 
PRODUCTS! 


Liberators, Catalinas and 

Coronados respond to the 
slightest touch of their skilled 
pilots, whose ‘‘orders”’ are 

transmitted through pre- 
cision controls manufactured 
by Langley. 


Langley was manufacturing vital precision parts for American 
war birds long before “December 7th.” As we work toward 
Victory, we look to a future wherein the co-operation of Langley 

engineers and precision manufacturing ability will help win peace- 
time markets, perhaps for your product. 


LANGLEY 


FLIGHT-FLOAT-LANDING CONTROL UNITS 
S 
+4 
— 
ng | 
CORPORATION SAN DIEGO, CALIFORNIA 
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“ 

ies how”’ is a phrase so common nowadays as to 
be often treated with undeserved contempt. Yet it will 
always remain the essential element in first-class 
fastenings at fair prices. Without it men are merely 
hands, machines simply metal, and laboratory controls 
wasted motions. 


Scovill has ‘“‘know how”’ born of 141 years of experience 
in metal-working, enough to give it the edge over all in 
standard and special fastenings. We do not ask you to 
take our word for it—the problems we have solved 
tell their own story. 


lo the Keader: 


-JUNE, 1943 


SCOVILL CAN LICK YOUR 
FASTENINGS PROBLEMS WITH 
LESS MONEY- METALS- MOTIONS 


“Know how” proof #10...more each month 


For example: the electrical part illustrated (a necessity 
in both war and peace) was made from flat wire (gilding 
metal) by a single cold forging operation plus clipping. 
Just another of many instances where Scovill ‘‘know 
how”’ meant minimum money—metals—motions. 


We want to help you on your war production and post- 
war fastenings needs. Each office listed below has a 
Fastenings Expert at your call. He’ll give you a 
prompt, frank answer as to when and where our 
part in the War Effort will let us serve you. It will 
pay you to give Scovill first call. 


Please pass this on wherever it can be of service. Thanks! 


SCOVILL MANUFACTURING COMPANY 


WATERVILLE 


SCREW 
PRODUCTS 


DIVISION 


WATERVILLE, CONN. | TEL. WATERBURY 3-3151 


| 
J 


NEW YORK, Chrysler Building - DETROIT, 6432 Cass Avenue - CHICAGO, 1229 W. Washington Boulevard » PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. . SYRACUSE, Syracuse - Kemper Insurance Bidg. . LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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dian Pacific Air Lines, Canadian Pacific 
Railway-Transcontinental Main Line, 
Canadian Pacific Steamship Lines, 
Canadian Connecting Air Lines, and 
United States connecting air lines. 
Canadian Pacific Air Lines, Montreal, 
Quebec. 


Measuring and Control Instruments 


A condensed listing of the principal 
items of equipment manufactured by 
the Wheeleo Company is contained in 
a 16-page illustrated booklet. Prices, 
specifications, and descriptive data are 
given on temperature control instru- 
ments, portable potentiometers, radia- 
tion heads, thermocouples and _ lead 
wire, Flame-otrols, and Flame-otrol 
Auxiliaries. Wheelco Instruments Com- 
pany, Chicago, III. 


Research and Testing Department 


Airplanes from Test Tubes. The func- 
tions of North American Aviation’s 
Research Engineering Department are 
outlined. With the department’s activ- 
ities divided into two sections, one 
part is performed by the process engi- 
neering division and the other by the 
laboratory. The duties of the process 
engineer’s section are designated as: 
preparing and specifying the processing 
procedures and material used by other 
plant departments, developing new 
processes and heat-treating procedures; 
checking the effectiveness of current 
heat-treating procedures and processing 
solutions; checking welding methods 
and lubricants. The work of the labor- 
atory section—earried out by separate 
groups specializing in chemical, metal- 
lurgic, mechanical, and electrical re- 
search—includes: testing of materials 
and examination of possible substitutes; 
experimenting with new parts, new 
assembly techniques, and new uses of 
materials; testing of components for 
weight, stress, vibration, ete.; deter- 
mining whether the alloy composition 
of metals meets specifications and check- 
ing their tensile strength, elasticity, 
and measurements. North American 
Skyline, March-April. 


Material for Duramolding 


Regarding ‘Plastic’ Planes. Part 
Three. The third installment of this 
series on the Duramold process dis- 
cusses some properties of wood, the 
fibrous material most commonly used. 
The basie nature of wood is examined 
and those of its disadvantages that must 
be compensated by processing are in- 
dicated. The primary adverse char- 
acteristic is said to be that of shrinkage. 

The article also stresses the fallacy of 
Viewing Duramold as a material and 
nota process. It states that Duramold- 
ing differs from other molding and ply- 
wood-making processes in methods and 
processing equipment rather than in the 


aircraft. 


basie material used. The 
May. 


Pegasus, 


Three-Dimensional Seeing 


Coat o’ Chrome. An account of an 
experiment in providing more light 
and better seeing conditions for factory 
workers by painting machinery. The 
new two-tone paint coats applied to the 
maintenance machines of Boeing’s Ren- 
ton Division are claimed to afford: 
(1) inereased production, (2) reduced 
accident hazards, and (3) improved 
working conditions. Those parts of the 
machines which are most likely to be of 
potential danger to the operators 
(moving parts, control levers, and im- 
mediate working areas) are spotlighted 
in a light buff color, with the rest of 
the machine painted in a medium gray, 
background color. It is stated that the 
contrast of these two colors plus their 
high light-reflect-on qualities enable the 
operators to see their work in three 
dimensions. Boeing News, April. 


Fluid Filters 


Information about Cuno filter instal- 
lations in all major industrial classifi- 
cations is contained in a 32-page book- 
let, and 46 case studies are presented. 
The first part of the booklet is devoted 
to applications of Cuno fluid filters to 
The principle on which these 
filters operate is described with the aid 
of diagrams. Photographs show the 
various applications of the filter. The 
Cuno Engineering Corporation, Meriden, 
Conn. 


Courtesy Cuno Engi- 
neering Corporation 


A typical aircraft hydraulic system 
illustrating suitable filter locations. (1) 
Reservoir; (2) engine-driven pump; (3) 
hand pump; (4) relief valve; (5) auto- 
matic regulator; (6) accumulator; (7) 
selector valves; (8) operating de- 
vices. 


Aviation ABC’s 


Men to Man _ Tomorrow’s 
Myron M. Stearns. A survey of the 
methods by which the interest of 
American youth in aviation is being 
stimulated. The writer tells of the 


Wings! 


enthusiasm with which the youngsters 
are responding to “air-conditioning,” 
mentions various organizations which 
are helping in the aeronautical indoc- 
trination program, and urges further 
sponsorship of this type of education. 
Among the methods described are: 
the incorporation of aeronautical terms 
and problems into general school sub- 
jects such as arithmetic, science, spell- 
ing, ete.; educational movies; model- 
plane building in clubs and _ schools; 
and C.A.A. preflight training. The 
Rotarian, April. 


Prize Suggestions 


Accomplishment Comes with Ideas. 
Al A. Adams. Six timesaving labor- 
saving and material-saving devices 
conceived by Douglas Aircraft employees 
areannounced. The prize-winning ideas 
produced: (1) a rubber time stamp 
for recording straight time, overtime, 
and double time on one card; (2) a new 
type bracket for simplification of cowl 
flap valve bracket assembly; (3) facili- 
tation in marking and punching deicer 
shoes through the use of templates; 
(4) a universal sharpening attachment 
for tool-grinding machines; (5) skin 
improvement for the airplane’s nacelle; 
and (6) an efficient brake poppet valve 
tester. Photographs illustrate the in- 
novations. Douglas Airview, March. 


Aeronautical Material Specifications 

New and revised specifications have 
been issued as of April 1, 1943, as an 
addition to the S.A.E. Aeronautical 
Material Specifications. Fifteen of 
these are new specifications and cover 
the following: preservation of engines; 
preventive, slushing, and sealing com- 
pounds; petroleum solvents; synthetic 
rubber; paper wrapper; silicon-bronze 
rods and bars; sheet and strip steel, 
molybdenum steel; chromium-molyb- 
denum steel plate; and welded steel 
tubing. 

The revised specifications include: 
corrosion-preventive oil and compounds; 
copper manganese; magnesium-rolled 
aluminum alloy; and various grades 
of nickel-chromium-molybdenum steel. 
Society of Automotive Engineers. 


Organization of Engineering Work 


Engineering . . . is on a Production 
Schedule Too! This article describes 
the organization of the Engineering 
Division of Bell Aireraft. Designating 
the various departments that make up 
this division, it briefly relates the func- 
tion of each. It also gives an idea of 
how Bell’s Engineering Project System 
works. 

The company’s design work is divided 
among 13 major sections: the Stand- 
ards, Stress Analysis, Weight, and 
Aerodynamics groups, and nine design 
groups each of which specializes in a 
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GRAN 


QUIKCET 


SETTING THE PACE . 

ON EVERY PRODUCTION FRONT 
Saving 90% of clamping time— 
new designs for high speed pro- 
duction work, one hand operation. 
Non-creep replaceable grips, 
proof-tested alloy steel construc- 
tion of forged clamp capacity. 
Quikcet 4 second clamp will 
hold tight even on tapered sur- 
faces without creeping. Fast rat- 
chet rod action under powerful 
fulcrum leverage. Screws, rods 
and handles copper plated against 
welding spatter. 

A complete line of modern time- 
saving clamps— both malleable 
iron and alloy steel: Dual Grip 
“C” Clamps; Heavy Duty Speed 
Clamps, Standard DeLux; Stan- 
dard Alloy-Steel; and Quick 
Lockcet, the last word in modern 
clamp design. Write today for circular. 


GRAND SPECIALWES CO. 
3106 W. Grand Ave Chicago, Ill. 


Small Electric 
Motors 


FOR ANY APPLICATION 


Because of their dependability 


* Hundreds of SpeedWay MOTORS 
are in use on U.S. Warships. 


* SpeedWay products “do their bit”’ 
in PT Boats, Military Aircraft and 
other vital war equipment. 


* If you need small motors submit 
your problem to SpeedWay. Power 
ranges from 1/3000 to 1/3 h.p 
Windings for A.C., D.C., and 
Universal current. Wide range of 
gearing for almost any speed and 
torque. 35 years of experience in 
adapting SpeedWay Motors to the 
needs of the Nation’s industry. 


Send Specifications or requirements 
for recommendations and quotations. 


SPEEDWAY MANUFACTURING CO. 


1840 S. 52nd Ave. 


specific component of the plane. A 
table lists the parts for which each of 
the following groups is responsible: 
Power Plant, Landing Gear, Structural 
(3), Electrical, Flight Controls, Arma- 
ment, and Fixed Equipment. The 
Bellringer, May. 


Aluminum and Magnesium Heat- 
Treating Furnaces 


Bulletin 140 is illustrated with photo- 
graphs and sketches showing numerous 
applications of Lindberg furnaces for 
the heat-treatment of aluminum, mag- 
nesium, and their alloys. 

The 8-page booklet shows the types 
available, explains the company’s zone 
control method of heating large loads, 
illustrates construction features, and 
lists the range of sizes available in both 
vertical and box-type furnaces. Lind- 
berg Engineering Company, Chicago, Ill. 


Idea Awards 
10 Ideas for ctory. Al A. Adams. 


Ten prize-winning suggestions for im- 
proved efficiency are outlined. These 
were submitted by Douglas Aircraft 
employees and 


nelude suggestions for: 
an improved method of milling micarta 
parts; the regulation of air in rivet 
gun vibrators the insertion of a pin 
in the regulator shaft; a safer and more 
accurate met of holding gas tank 
ends by m¢ i jig holding device; 
guide for spot welding 
mbination drill and 


an edge dist 


machines: 


holding jig | movable cowl flaps 
which accurate ocates dove-tail strips 
and holds the strips in place for drilling; 


a grinding ent to sharpen teeth 


of saws; an lent-eliminating pneu- 


matic parts holder for punch presses; 
and the use of on blocks in place of 
copper on rheostat wiper arm of blue- 
print machines. Savings in time ef- 
fected by each innovation are indicated. 


Douglas, Airview, April. 


Bulletin on Victory Tool Shanks 

A 12-page bulletin gives a description 
of the maker’s line of Victory tool 
shanks. The first part of the book tells 
why Meehanite metal is used for these 
tool shank castings and describes some 
of the advantages of this material, 
which has been described as bridging 
the gap between cast iron and steel. 
Other paragraphs in this section ex- 
plain how specially shaped shanks can 
be obtained. Four pages are devoted 
to specifications and photographs of 
straight and bevel-nosed tools. A wide 
variety of shanks cast in special shapes 
also are listed. The Cooper-Bessemer 
Corporation, Mount Vernon, O. 


Aluminum-Alloy Development 
Might is Light. The story of alu- 
minum production and the development 


Cicero, Mlinois) of improved aluminum alloys for air- 


JUNE, 1943 


ENGINE COOLING 
RADIATORS 


OIL COOLERS 


The G«0 Manufacturing Co. 


NEW HAVEN, CONNECTICUT 


craft-engine parts and other purposes 1s 
told. Problems connected vit! the 
extraction of aluminum from the ore are 


discussed and various extraction proc- 
Difficulties with 
aluminum include distortion and “pin- 
hole” porosity. It is shown that dis- 
tortion will cause aluminum cylinder 
heads to leak, with a resultant loss of 
water, oil, and engine power. It will 
also affect the shape of new parts from 
the shop and make necessary additional 
machining. How Wright Aeronautical 
metallurgists working in cooperation 
with the Aluminum Company of 
America found a solution to these dif- 
ficulties in the form of an improved 
aluminum alloy is described. Trade 


Winds, April. 


esses are described. 


Properties of Ameripol D 

This revised edition of a catalogue 
section discusses the properties of 
Ameripol D, an oil- and -heat-resisting 
synthetic rubber for specialized in- 
dustrial applications, including its re- 
sistance to various substances that are 
the enemies of natural rubber. The 
following properties are discussed: hard- 
ness, tensile strength, 
weight, color, odor and taste, elasticity 
and permanent set, and resistance to 
tear, abrasion, flexing oils and solvents, 
and heat. Tables show the properties 


elong ition, 


+ 
+ \\ 
4, 
c } 
(hy 
f 
cho 
the 
stre 
loca 
fo 
» ® ( & in 
f to 
6 
th 
th 
de 


NG 


tion proc- 
lties with 
and “pin- 
that dis- 
cylinder 
nt loss of 

[t will 
from 
additional 
ronautical 
operation 
ipany of 
these dif- 
improved 


d. Trade 


1D 


catalogue 
erties of 
t-resisting 
alized in- 
ng its re- 
s that are 
ber. The 
sed: hard- 
longation, 
elasticity 
istance to 
1 solvents, 
properties 


Captain Polifka’s Lockheed Lightning... 


THE EYES OF THE CORAL SEA BATTLE 


Aerial photography has become such an important part of _ Read the exciting story of Captain Polifka and the Lockheed 
modern warfare that some of our best planes and best pilots Lightning that became the “eyes of the Coral Sea Battle” and 
have been diverted from actual combattotake thepicturesso you will understand why the air forces of our Army and Navy 
necessary to victory. It’s one sure way to locate theenemy, _canno longer use slow, underpowered planes on important 


AT MORESBY 


3. Over the Coral Sea, Captain Polifka took pictures 


measure his strength and plan a strategy that will beat him. jobs that havea direct bearing on our Freedom, 


Coral ... —pictures of land, water and ships that helped us plan 
Se victory. All four cameras were syncronized...one shoot- 
1. Karl Polifka, U.S. Army Captain, was > ing forward...one to the back...and one on each side. 


chosen to hunt out the Japs about to attack 
the U. S. Fleet in the Coral Sea—his duty, 
to get accurate information on the size and 
strength of the enemy forces as wellas their 
location. Four powerful aerial cameras were 
installed in the nose of his Lightning. All 
guns were removed because of their weight. 


2. The Scene of the Coral Sea Battle 
is shown on this map. The lighter area 


by Captain Polifka. Developed prints 
of this immense region, though taken | 

from an altitude of 25,000 feet, were ae : 
amazingly accurate to within eight feet. 


4. Polifka’s Lockheed Lightning proved its 
superiority over Japanese Zeros during this 
mission. Over Rabaul, ten of these fast planes 
took up the chase. Jamming the throttle home, 
Polifka out-sped, out-climbed them all, and 
did it with one engine functioning imperfectly. 


5. On to Salamaua and Lae sped Polifka to finish his 
reconnaisance job. Here three more Zeros swooped 
in to attack. Climbing, diving, hiding in clouds, the 
Lightning shook them again and on one motor flew 
to Port Moresby where the pictures were delivered. 


6. While he was reporting to Col." Buzz” Wagner, 
the flying hero of the Philippines, Japanese planes | 0 f 
attacked the airfield. But Polifka, confident ofhis 
plane even on one engine—took off in the thick of 

the raid and flew to the safety of his home base hid- 

den deep in the jungle twenty miles away. 


within the circle was covered completely xs 


With one “click” of the four shutters they accurately and 
simultaneously photographed an area of 2,500 sq. miles. 


This is one of a series of stories 
about Lockheed... its men... its 
accomplishments, Watch the 
pages of this magazine for an- 
other thrilling aviation adventure. 


LOOK TO 


Lockheed 


FOR LEADERSHIP 


Lockheed Aircraft Corporation, Vega Aircraft 
Corporation, Burbank, California, U. S. A. 
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SEND FOR THESE 


New wall charts, illustrated in 
color, give complele sub-assembly 
parts combinations with AN, AC 
and manufacturer's parts num- 
bers, for rapid assembly, main- 
tenance or ordering of Aeroquip 
Hose Lines with Detachable Fit- 
tings and Self-Sealing Couplings. 


West Coast Office— 
L. W. Pickens, 
1709 W. 8th St., Los Angeles 


Eastern Representative— 
J. Henry | ner 
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\ EROOUIP 


IS “STANDARD” FOR 


\IRCRAFT 
HOSE LINES 


WITH 


DETACHABLE 
RE-USABLE 
FITTINGS 


Whether in aircraft or industrial design, maintenance, or 
round-the-clock operation—Aeroquip’s Detachable Hose Line 
Fittings mean immediate re-use without the waste and delay 
of old-type fixed combinations. Like Aeroquip Self-Sealing 
Couplings, their “instant” functions save time and work and 
speed repairs. 

WAR-TESTED —in the skies and on the fronts of the 
world. SIMPLIFIED — reduces combinations of sizes and 
lengths from thousands to dozens. RESEARCHED — from 
160° F. to —70° F. High and low pressure. And contributes 
weight-saving factors where it pays. 


SPECIFY 


\ EROOUIP 


HOSE LINES 
SELF-SEALING COUPLINGS 


Canadian Representative— 
Prenco Progress & Engineering Corp., 
Md 7274 Stafford St., Toronto, Canada 
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of the various compounds of Ameripol 
D, and indicate the services where use 
of the synthetic rubber is practical. 
The B. F. Goodrich Company. 


Oil-Retaining Bronze Bearings 


Compo oil-retaining porous bronze 
bearings are described in an 8-page 
folder. Eleven advantages of Compo 
bearings are enumerated and applica- 
tions of these bearings are listed: air- 
plane bomb racks, controls, engines, 
gun turrets, instruments and landing 
gears. Bearings and other parts made 
from Compo bearing bronze are illus- 
trated. Bound Brook Oil-Less Bearing 
Company, Bound Brook, N.J. 


Manufacture of High Octane Fuels 

Over the Top in a Test Tube. Crile 
Cutler. The development of high- 
octane gasolines for internal combustion 
engines is traced. The writer explains 
how improved gasolines have reduced 
detonation in the cylinder and thus 
made possible engines of greater effi- 
ciency. The cracking process for mak- 
ing fuels of high-octane rating is de- 
scribed and also a process for making 
iso-octane from refinery gas and blend- 
ing it with certain chemicals for im- 
proved results. The foregoing is given 
as a prelude to a description of a new 
process known as alkylation. It is 
explained that the process involves the 
use of an alkylate, which is a product 
of cracking-plant gases combined with 
iso-butane (distilled from natural gaso- 
line or produced synthetically) in the 
presence of cold sulfuric acid. Its 
effect is to shift the molecules of the fuel 
into new patterns that decrease the 
tendency to knock. Since alkylation 
principal raw materials are refinery 
gases formerly used for refinery fuels 
and are readily available, the new proc- 
ess makes possible more and cheaper 
100-octane gasoline. Shell Progress, 
March-April. 


Explosive Rivets 


How to Use Du Pont Explosive 
Rivets for High-Speed Blind Riveting is 
the title of a new illustrated bulletin 
issued by the Explosives Department 
of the du Pont company. 

The bulletin contains information on 
selecting the proper size and type of 
rivet, preparing rivet holes, handling, 
storing and expanding the rivets, and 
use and maintenance of the riveting 
iron. HE. I, du Pont de Nemours & 
Company, Inc. 


Tubing Bulletin 


Bulletin No. 443, a 12-page booklet 
on tubing, contains information on 
tapered and formed tubes and a wide 
variety of special shapes. It also has a 
guide chart giving details of the chemical 


composition of 25 different metals in 


regular production, together with size 
range available for each and the mechan- 
ical and physical properties. Swm- 
merill Tubing Company, Bridgeport, 
Pa. 


Dupont explosive rivet, before (left) and 
after (right) detonation. 


Weight Control Department 


These are the People who Measure our 
Might. The functions of Beechcraft’s 
Weight Control Department are out- 
lined. Operating under the Engineering 
Division, this department weighs the 
parts of each model of airplane, record- 
ing the weight of each detail part and 
assembly. In addition to the weight 
records, it is responsible for the balance 
of parts, assemblies, and completed air- 
planes, as well as the compiling of all 
information into usable forms. The 
Beech Log, April 30. 


Service Training 

Allison Division is Training Air 
Force Personnel. This is the third 
article of a series on Army-Navy train- 
ing programs that are being conducted 
by various General Motors divisions. 
It is explained that the Allison Service 
School was established by the Allison 
Division for the original purpose of 
training United States Air Forces and 
United States key personnel in the main- 
tenance, operation, and overhaul of 
Allison liquid-cooled aircraft engines. 
The scope and activities of the school are 
outlined. It is stated that the school is 
the largest training activity of the 
General Motors divisions both with 
regard to the number of students 
trained and to the variety of courses 
taught. The growth of the school and 
the training methods and equipment 
used are described. It is noted that, in 
addition to the training programs within 
the United States, Allison has set up 
three schools in the British Isles. GM 


Folks, April. 


Checking the Armament 


Gun Tests. Roland Bradley. The 
work of the armament test men at 
Boeing Aircraft is described. A spe- 
cialized group in the engineering divi- 
sion, it is their responsibility to see that 
the positioning of gun installations 
affords maximum protection from all 
angles of attack. They also work out 
new bomb-release mechanisms, project 
research in armor plate, and experiment 
with the most effective placement of 
armor to safeguard the lives of air 
crews. Boeing News, April. 
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Bomber Construction 


A Bomber is Born. This installment 
in a series of articles describing the 
manufacture of a Martin bomber deals 
with the actual building of the plane. 
The work of the following departments 
is mentioned: Metal Detail Division, 
consisting of the Hammer, Sheet Metal, 
Metal Bench and Welding, Machine 
Shop, and Cowling sections; Inspec- 
tion; Finishing and Plating; Surface 
and Floats, and Body; and Final As- 
sembly. The Martin Star, May. 


Planetary Milling Machines 


Two new catalogues are available on 
Plan-O-Mill planetary milling machines. 
One consists of 14 pages on the No. 3 
Plan-O-Mill for cylindric parts up to 8 
in. work diameter; the other comprises 
18 pages on the No. 5 Plan-O-Mill for 
larger parts. 

Each catalogue is in two colors, with 
double-spread machine illustrations and 
tables of features and _ specifications. 
The principle of planetary milling is 
explained and graphically illustrated, 
together with case histories of form and 
thread milling in war production. Plan- 
O-Mill Corporation, Hazel Park, Mich. 


Wind-Tunnel Details 


“Hurricane Hall.” A description of 
the equipment and operation of the 
North American wind tunnel begins 
with a brief outline of the painstaking 
workmanship used in the construction 
of a scale model of a Mustang fighter 
constructed of mahogany and metal, 
weighing 400 lbs., and costing approxi- 
mately $20,000. 

The operation of the wind tunnel, 
which can produce air speeds up to 
325 m.p.h. is traced, with details of the 
construction of the tunnel and the ap- 
paratus for producing the air blast and 
how technicians record the results and 
calculate the aerodynamic character- 
istics of the model. The dimensions of 
the tunnel are given and the work of its 
personnel is described. North American 
Skyline, March-April. 


National Aircraft Standards 


Revised National Aircraft Standard 
Sheets have been issued as follows: 
NAS 120, 121, 122, 123, 124, 125, 126, 
on various types of plastic control 
knobs. 

The following new sheets are also 
included: NAS 40 on extruded alu- 
minum-alloy half hinges, NAS 41 on 
continuous hinge pins, and NAS 168 
on knurled plastic control knobs of 
1-in. diameter. 

The Committee has also issued a 
revised standard sheet covering Brazier 
head and Phillips recess screws, No. 
8-32. This standard, NAS-220, has 
been changed to indicate a grip length 


AERONAUTICAL ENGINE 


harness are made on equipment used regularly in 
the manufacture of Hassall special rivets, nails 
and screws. So are metal products for bombers, 
pursuit planes, training planes, gliders, PT boats, 


assault boats, belts and thousands of other war 


needs. Send us your specifications. 


Rivets and other cold-forged parts for parachute 


example... 
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Illustrated 
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Free! 


Shows hundreds of prod- 


equipment. Contains 
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Hassall 


on. 


JOHN HASSALL, INC. 


Established 1850 


407 Oakland Street 


¢ Brooklyn, N. Y. 


SPECIAL NAILS RIVETS-SCREWS 


SPECIAL NAILS RIVETS SCREW: 
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of 1/3. in. instead of 1/;. in. National 
Aircraft Standards Committee, Wash- 
ington, D.C. 


Aircraft Products Catalogue 


A heavy ring binder contains a loose- 
leaf sectional catalogue covering 
“Unionair” products for the aircraft 
industry. The sections at present avail- 
able show conduit fittings and junction 
boxes, each section being separated by a 
suitable tab. The contents include 
descriptions and illustrations of various 
departments in the plant of the manu- 
facturer and drawings and tabulated 
data on the various products covered. 
Provision is made for the insertion of 
additional sections as they may be 
published from time to time. Union 
Aircraft Products Corporation, New 
York, N.Y. 


Extruded Bronze Data 


Sulletin No. 111 gives specifications 
on extruded ANS 4640 bronze. It 
contains a table of properties of the 
metal and information on the facilities 
of this manufacturer. Ampco Metal, 
Inc., Milwaukee, Wis. 


The Corsair 


More and More “‘Corsairs’” Roll off 
the Line to Strengthen Navy’s Fighting 
Force. In addition to presenting in- 
formation on the design and structural 
features of the Vought ‘‘Corsair,” this 
article reviews some of the production 
problems entailed in manufacture of this 
Navy fighter and tells how they were 
solved. It describes the system of sub- 
assemblies, the two “loop” assembly 
lines that precede the final assembly 
line, the final assembly line itself, and 
the series of assembly “‘stations.”’ 

In commenting upon the engineers’ 
approach to the Corsair’s design, it 
is stated, that, with higher speed upper- 
most in their minds, they first selected 
the most powerful engine and largest 
propeller ever used in a fighter and then 
designed the smallest possible fuselage 
around it. The Bee-Hive, February 
March. 


Insurance Pocket Manual 


A loose-leaf pocket manual has been 
prepared for the use of insurance rep- 
resentatives and agents covering air- 
craft insurance matters. It contains 
definitions of terms as used in aircraft 
insurance policies, digests of regulations 
issued by the Civil Aeronautics Author- 
ity, insurance rates, and rules concern- 
ing the types of coverage that may be 
written. Aero Insurance Underwriters, 


New Yu rk, N.Y. 


Industrial Surveys 


Information on the subject of women 
in industries is contained in a booklet 
designated as Report No. 136 and titled 
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so that man 
may fly.... 


safely 
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Nut with a flying machine alone can man 
succeed in completely conquering the air. 
The vacuum tube engineer for example has 
contributed much to the flight of man. 
Radio communications, instrument land- 
ing devices, cross-country beacons and other 
new and secret electronic equipment are as 
important to modern air travel as the wings, 
motor and fuselage. The thing that makes 
these devices function is the vacuum tube. 
Eimac tubes have grown up in the serv-_ 
ice of aircraft. Occupying the key sockets — 
in the ground stations of practically every. 
airline... in instrument landing device 


~a and now during wartime in the vital (cen. 
~ sored) equipment for the armed services 0 


the allied powers. 


Eimac engineers have the experience, ° 
knowledge and the product to render su- 
perior service to the aircraft industry...a 
fact to be remembered while you are draw- | 
ing the 6 for post-war mastery of the air. 
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x Six ways 


to Boost Pro- 
duction with 
no Increase in 
Manpower 


--. as shown by 
Glenn L. Martin Records 


Encourage Workers’ 
Suggestions: Martin 
gives cash awards, 
silver Merit Award 
pins, membership in 
the company’s Order 
of the Purple Martin, 
and a share in pro- 
ceeds if patentable, 
for suggestions to 
speed up production. Many short-cuts, 
new methods add up to big increases in 
Martin output. Here Joe Holthaus, Martin 
worker, studies check received for devis- 
ing a tool that saves 40°% of the time 
previously devoted to one operation. 


Cut Your Accident Rate: 
injuries or serious accidents, they cut man- 
power, slow production. Martin employs 
safety engineers, organizes workers’ safety 
committees, supplies movies, lectures, spe- 


cial instructions, and numerous posters. 
In spite of many new workers, Martin 
accident rate is well below national figure, 
steadily decreasing. Here a Martin worker 
displays a “gas mask,” protection against 
toxic fumes from self-sealing fuel tanks. 


Encourage Ride-Sharing: Poor transporta- 
tion facilities may cause workers to quit or 
be periodically late. Moreover, there is 
less chance of absenteeism if other workers 
call for the potential absentee. Martin 
set a national record of 4.5 passengers 
for each car. Martin traffic control and 


Go After Subcontractors: Don’t wait for subcontractors to come to you. Martin keeps 
40 men of its Procurement Dept. on the road, lining up subcontractors, helping them 


convert. Result: firms that made bottle-caps are turning out wingspars . . . awnings 
become parachute slings . . . milk eans become exhaust stacks. Today, 30% of all Martin 


work is subcontracted, more fighting planes like those shown above, are being produced. 


parking facilities have ended pedestrian Stay in the Serap: Organized scrap collec- 
accidents, cut vehicular accidents by 60%. — tion in Martin plants helps prevent work 

slowdown through lack of raw materials. 

Enough material is salvaged from building 
Watch That Morale: Posters, organized of 2 Martin bombers to build a third. 
recreation, good lunches, modern working Many imperfect parts, instead of being 
conditions, houseorgan, merit awards, all scrapped and labor wasted, are adapted 
raise Martin morale. But little things for other jobs. Martin invented mechanical 


count, too. Experimentally, Martin found _ rivet-sorter to sort thousands of dropped 
that red work benches made workers short- rivets, saves endless man-hours of hand 
tempered, blue induced sleepiness, green sorting. Above, Martin scrap going back 
nausea. A neutral tint upped production. to the mills for re-use. 

Attractive slacks, called Martinalls, aid ye 

feminine morale. Special advisors help solve 

personal problems. Absenteeism has been Martin findings on any of the above production 
reduced far below national average by aids available upon request by plants engaged 
special services and facilities set up to aid in war work. Write: THE GLENN L. MARTIN 


employees. Below. Fat ily Day, with Mar- COMPANY, BALTIMORE, MD., U. S. A. 
tin families guests of company. 


Member: Arrcrarr War Propuction Counc! 
East Coast, Inc, 
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Womanpower. Sections discuss the po- 
tential sources of industrial woman 
power, types of work in which women 
prove effective, the relative strength of 
men and women, testing women for job 
fitness, factory re-engineering to ac- 
commodate women workers, recommen- 
dations to employers, and the super- 
vision of women in industry. A survey 
conducted by United States Employ- 
ment Service, covering 1,859 occupa- 
tions in 21 key war industries and 927 


(Continued from page 21) 


metal J. The horns were made of cast 
alloy A9v. The mechanical properties 
of these extrusions are shown in Table 8. 
Sheet and Plate 

Only one alloy (AM503, correspond- 
ing to Dowmetal M) was used for 
sheet and plate applications. The 
chemical composition is shown in Table 
5. The manganese content of the sheet 
is high compared to American practice. 
Applications of magnesium sheet are 
shown in Figs. 24-27. 

Several fabricated sections are shown 
in Fig. 24. These were made by form- 
ing and welding. A method used to 


stiffen the edge of the sheet is shown in‘ 


the cable shield (M52A). This con- 
sists of rolling the edge of the sheet and 
welding as shown in the macrograph. 
Practically all stiffeners used on these 
parts were aluminum alloy and were 
fastened by riveting. 

Several fair'ngs are shown in Fig. 25. 
These were also fabricated by forming 
and welding. The horizontal fin ex- 
tension (M50A) had a small magnesium 
extrusion (M50B) for a stiffener. All 
rivets used were aluminum alloy of the 
Duralumin type. A filler block was 
used in the horizontal fin extension 
(M50A) where the two sheets come to a 
point. In the wing fairing (M54A) a 
filler block can also be seen. 

Fig. 26 shows several fabricated 
assemblies. The pilot seat (M58A) 
was fabricated of Elektron AM503 
sheet by riveting, using aluminum 
rivets. The edge was stiffened by 
AM503 extruded tubing welded at the 
corners. The method used was to bend 
the sheet over the tube and rivet sheet 
to sheet. Note the cut out of the sheet 
at the corners. The rear gunner’s seat 
(M57) was fabricated entirely of mag- 
nesium alloy. The pedestal (M57D) 
was an AZF casting. The seat bottom 
was also a magnesium casting. The 
seat was made of AM503 sheet and 
reinforced with tubing in the same 
manner as above. The switch box 
cover (M53A) was made by bending 
and welding the corners. The insert 


occupations in nonwar industries where 
there is now an active labor demand, is 
quoted. Aircraft companies surveyed 
included Consolidated, Boeing, and 
Vultee. 

Report No. 134, titled Industry 
Report on Supervisory Training, con- 
tains the results of an analysis of 15,000 
replies to a questionnaire. Comments 
are given on the answers, and the figures 
are tabulated. George S. May Business 
Foundation, Chicago, Il. 


ws 
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Fic. 26 (left). 


was made in the same way and attached 
by means of rivets. 

Fig. 27 shows a compass bracket 
(M55A) and a bomb rack fairing 
(J94A). The only examples of plate 
which were found are also shown (J25 
and J26). The parts were used on the 
motor-mount assembly. The mechani- 
eal properties of the sheet used are 
shown in Table 8. 


CONCLUSION 


(1) Magnesium parts on the airplanes 
were found as sand castings, die cast- 
ings, forgings, extrusions, and sheet. 

(2) The compositions used were mag- 
nesium-aluminum-manganese-zine and 
magnesium-manganese types similar to 
those used in the United States. 

(3) Contrary to American practice of 
using most castings in the heat-treated 
condition, the Germans used a high per- 
centage of the castings in the as-cast 
condition. 

(4) The more important castings 
were used in the heat-treated condition. 

(5) No serious corrosion was observed 
in spite of the fact that the basic corro- 
sion resistance of the metal, as well as 
the protection afforded, was inferior to 
American practice. 
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Labor Recruits from School 


Lockheed’s Youth Movement, Jack 
Schmidt. An account of how Pasedena 
Junior College students are helping to 
build Lockheed planes. These 16- and 
17-year-old boys attend school for a 
month and work at the Lockheed plant 
for a month. They are paid standard 
wages for full eight-hour days and re- 
ceive school credit for their work. 
Lockheed-Vega Aircraftsman, February 


COMPASS @RACKET 


RACK Famine 


Fig. 27 (right). 


(6) Only a small amount of extrusion 
and sheet applications were found. 

(7) Of especial interest is the rather 
extensive use of forgings. The more 
important forgings were the engine 
mounts, dive brakes, and supercharger 
impeller. 
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An Apprectation 
to Corporate embers of the 


Institute of the Aeronautical Sciences 


Listed below are the leading aeronautical and ustrial companies who make possible the publication of the 
Journal of the Aeronautical Sciences and the Aeronautical Engineering Review. 


They enable the Institute to publish scientific and technical papers in the Journal and to devote its pages ex- 
clusively to editorial material. 


The Aeronautical Engineering Review provides te al articles and brief reviews of current aeronautical books, 
magazines, house organs, and government publications, thus saving the aeronautical engineer engaged in war 
work valuable time. Advertising defrays the editorial and publishing cost. 

The above publications provide a source of comprehensive technical information for the benefit of the aero- 


nautical profession and industry. 
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I) EEP in a concrete vault, the Naval Observatory’s 
time machine ticks out a signal broadcast around the 
world. Our national coordination is keyed to this watch- 
word of accuracy. For the physical coordination we 
depend on another precision time machine — the air- 
craft engine — which makes the most of time available. 
Wright engines, in larger, swifter carriers, are the watch- 


word of progress in time-saving, tonnage air transport. 
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When the War 
is Over... 


Boots Self-Locking Nuts will have 
even more widespread useful- 
ness. Today, they are used in a 
variety of applications, including 
all types of AIRCRAFT, AUTO HEAD- 
LIGHTS, RADIO CONDENSERS, etc. To- 
morrow, they will lengthen the life 
of your AUTOMOBILE, BICYCLE, WASH- 
ING MACHINE, VACUUM CLEANER, 
ELECTRIC REFRIGERATOR, and many 
other household appliances, 
as well as industrial, farm, and 
office machinery. Boots Nuts pro- 
vide positive protection of per- 
manent fastening wherever vibra- 
tion, corrosion, or temperature 


are factors. a 


BOOTS AIRCRAFT NUT CORPORATION *® GENERAL OFFICES, 


200 Rounds May Spell the Difference 


Boots all-metal, self-locking nuts are lighter than ordinary 
nuts. Their use on heavy bombers saves more than sixty 
pounds of precious weight —a saving which can be turned 
into sixty pounds of fire-power, or about 200 rounds of .50 
calibre machine gun ammunition. And those 200 rounds 
may easily mean the difference between “all our aircraft 
returned safely” and “one of our aircraft is missing.” 

All types of U. S. planes are protected with Boots Nuts. 
Not only are these nuts lighter, but they literally “outlast 
the plane.” Furthermore Boots Nuts cut repair and main- 
tenance time and have great reusability. They meet the 


exacting requirements of all government agencies. 


“They Fly With Their Boots On — Lighter!” 


BOOTS 


Self-Locking Nuts For Application In All Industries 


NEW CANAAN, CONNECT 
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Industry 


Hose Clamps 

Aero-Seal hose clamps are made in 
14 sizes from °/,- to 4-in. inside hose 
diameter. They have been designed 
with a number of improved features 
based on the requirements set forth in 
Army Air Forces Specification No. 
25529. 

The clamp consists of a %/j»-in. tem- 
pered steel band punched with holes 
corresponding to the teeth of a worm 
gear. These holes mesh with a worm 
in the housing welded to the fixed end 
of the band. The worm is turned by a 
screw driver, and the screw head on the 
worm is fitted with a safety cup to 
prevent the screw driver from slipping 
and puncturing the hose or damaging 
other equipment. Rapid action is ob- 
tained by a ten-pitch thread so that 
full take-up is obtained with only a few 
turns of the screw driver. The belt-like 
tightening action is intended to produce 
a uniform tangential pull which does 
not distort the pipe and results in a 
leakless clamping action. By backing 
up the serew, the free end of the band 
comes out of the housing, and the 
clamp may then be sprung open and 
slipped over the hose in place on the 
pipe.. A clamp can be removed in a 
similar manner. Aircraft Standard Parts 
Company, Rockford, Hl. 


Dies and Fixtures 


Algoma Products has been formed in 
Detroit for the large-scale manufacture 
of template dies and fixtures for the air- 
craft industry and others. The com- 
pany has taken over the plant of the 
former fixture division of the Weltronic 
Corporation and is also operating a 
second plant in the Detroit area. It 
will continue to produce such fixtures, 
but its most important product is a 
line of blanking and piercing dies to be 
produced from templates of parts on a 
quantity-production basis. 

The new dies are claimed to elimi- 
nate the necessity for separate die design 
and do not require highly specialized 
production equipment. The 
has been laid out in such a manner that 
a large number of die makers are not 
required. Much of the production can 
be handled by mechanics with only 
normal skill in the operation of specific 
types of conventional machine tools. 
Algoma Products, Detroit, Mich. 
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Sealed Switches 


Allied Control Company’s type A3 
and A5 switches for control of aircraft 
and ground equipment are sealed in 
Bakelite cases to protect their contacts 
against effects of dirt, dust, sand, and 
oils. Operating characteristics of Allied 
A3 and A5 sealed switches are as fol- 
lows: contact arrangement—single-pole 
single-throw (A8—normally closed, 
double break; A5—normally open, 
double break); contact ratings—non- 
inductive, 50-amp. at 12 and 24 volts 
d.c. and 110 volts a.e.; operating pres- 
sure—1!/» to lbs.;_ plunger travel 
travel differential 0.006 to 0.012 in.; 
overtravel—0.050 to 0.070 in. at maxi- 
mum pressure; weight—®5 oz.; dimen- 
sions—1'*/;5 by by 1/32 in. The 
Allied Control Company, New York, 
N.Y. 


Humidity Test Chamber 


A low- and high-temperature test 
chamber is now being produced with 
automatic humidity control. The 
standard humidity range is ambient 
to 140°F.—ambient to 90 per cent 
relative. Special adaptation can be 
made for humidities below ambient. if 
requirements are known. 

The unit, known as model RTC-1H, 
embodies, as an integral part, equip- 
ment for mechanical refrigeration and 
electric heating which affords fast rates 
of temperature and humidity change. 
Its temperature range is —55° to +70° 
C. (—67° to +160°F.). Other features 
include the use of a two-stage Freon 
condensing unit and special refrigera- 
tion accessory developments that make 
possible extremely flexible operation at 
various loads and temperatures. 

Observation of products under test 
is provided by a door having five sealed 


The Auburn ceramic spark-plug con- 
nector. 


149 


and dehydrated panels of glass. The 
steel frame door has a clear opening 
511/. in. wide by 26'/2 in. high. Access 
electrically or mechanically to the test 
space for equipment is provided. The 
exterior overall measurements are: 95 
by 91 by 42 in.; interior 52 by 27!/, by 
30in. Theinterior content is 25.9 cu.ft. 
American Coils Company, Newark, N.J. 


Interchangeable Check Valves 

The ASP universal check valve for 
aircraft hydraulics employs the principle 
of interchangeability in such a way 
that, by the use of a standard body 
made of heat-treated aluminum alloy 
and two of any of three types of adapt- 
ers, six basic combinations of econnec- 
tions are possible with flared tubing or 
internal or external pipe threads. 

Each adapter is provided with a seat 
for a phenolic poppet. By reversing 
the position of the poppet or the entire 
valve assembly, the direction of fluid 
flow can be changed, making a total of 
twelve possible combinations. Ameri- 
can Serew Products, Los Angeles, Calif. 


Aircraft Spark-Plug Connector 


The Auburn ceramic spark-plug con- 
nector is designed to assure constant 
contact for ignition wire and spark plug 
on all types of shielded aircraft harness. 
The terminal is made with a sleeve of 
vitreous, porcelain ceramic, combining 
high dielectric and high heat-resistant 
properties. It is claimed that it will 
not carbonize, carbon-track, or absorb 
moisture. 

The connector is made in two sizes- 
i «and = i-in. lengths—to serve all 
applications. Each connector is com- 
pletely assembled with riveted metal 
eyelet and stainless-steel contact spring. 
Auburn Spark Plug Company, Inc., 
Aircraft Division, Newark, N.J. 
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Automatic Electric Class ‘'S’’ Relays 

The makers state that tests of the 
new Class “‘S” relays with a cathode-ray 
oscilloscope sensitive to sec.— 
show that contacts do not open at 10.5 
G’s, and examination under strobo- 
scopic light proves that there is no per- 
ceptible movement of the armature in 
this test. The relays are resistant to 
humidity and meet operating tests 
under temperatures from —40 to +130° 


| 
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SAVE PRICELESS MAN-HOURS 


by having us assemble 


conduit and 


We have a large assembling department, staffed by experts, 
who will assemble fittings and flexible shielded conduit to 
your own specifications. Every hour of assembling time 
saved is an hour gained on your production line. 

Send us the complete specifications and we'll tell you by 
return mail how we can handle your assembly to your best 
advantage. 

American Metal Hose makes a complete line of fittings 
and accessories for American Flexible Low-Tension Shielded 
Conduit (some examples are illustrated above). Both fittings 
and conduit conform to A-N, A-C and NAF specifications. 


AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Conn. Subsidiary of Anaconda Copper Mining Co. 
In Canada; Anaconda American Brass Ltd., New Toronto, Ontario 
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F. and insulation tests on a.c. voltages 
up to 500. 

Twin contacts are supplied, designed 
to assure one contact ‘“‘making”’ even if 
the other contact is held open by dust 
or grit. Contacts will make or break 
1 amp. noninductive or 1/2 amp. in- 
ductive load and will carry 2 amp. 
Coils are available with 150 to 3,500 
ohms resistance. 

The small size and light weight of 
Class “‘S”’ relays are intended to meet 
aircraft requirements. The double-arm 
relay has two spring pile-ups of up to 
six springs each, is 1 by 1'/, by 1%/s in. 
in size, and weighs 2 oz. The single- 
arm relay has one pile-up (maximum, 
six springs), is °/, by 11/2 by 1%/s in. in 
size, and weighs 1?/; oz. Springs may 
be in any arrangement of ‘make,”’ 
“break,” and “break-make” combina- 
tions. Automatic Electric Company, 
Chicago, Il. 


Remote Control Device 

The Barber-Colman Micropositioner 
has been designed primarily for air- 
craft service. It is a polarized direct 
current voltage sensitive relay used for 
remote positioning of control “motors 
and the control of air valves, engine 
cowling flaps, trim tabs, and _ similar 
aircraft installations. 

The contact tongue is positioned by 
means of a balanced armature. The 
construction is claimed to be so de- 
signed that the effect of vibration is 
reduced to a minimum. The entire 
operating mechanism is mounted on a 
Bakelite base and enclosed in a trans- 
parent Lucite case to afford convenient 
contact inspection without the removal 
of the cover. Specifications are as 
sensitivity —0.10 volts, 0.002 
amp.; weight—6 oz.; contact rating 
0.5 amp. at 28 volts (non-inductive 
load), Barber-Colman Company, Rock- 
ford, Ill. 


follows: 


Removable Terminal Stud 


The Rosdn removable terminal stud, 
which is inserted from the front and is 
intended to eliminate shielding, is a new 
application of the Rosdn locking system 
for threaded inserts and studs. 

To instal] this stud, the soft material 
is bored and threaded from the front to 
a depth sufficient for the stud to be 
screwed in and Jocked in the material 
With the Rosin locking ring. As in all 
applications of this system, the steel 
stud is locked in the softer material by 
means of a steel locking ring, serrated 
inside and out. When the ring is 
driven into place, its inner teeth engage 
the teeth of a serrated collar on the 
stud. The outer teeth broach their 
Way into the material. Pressure of 
surrounding material causes the ring to 
close in on the serrated collar, making 
a solid unit of the whole. 
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LOCKING RING FLANGE 
FOR EASY REMOVAL 


SPLINES BROACH 
WAY INTO. 


SOFT MATERIAL 


THE @ THESE TEETH 
ROSAN \\: ENGAGE INNER 
oe \ LOCKING RING 


A removable terminal stud, a new 
application of the Rosdn locking system 
for threaded inserts and studs. 


On the terminal stud, a special lock- 
ing ring with a flange is used. By 
means of this flange, the ring may be 
pried out and the stud unscrewed and 
removed without injury to the material. 
The panel does not have to be taken off 
in order to replace an individual stud. 
Bardwell & McAlister, Inec., Holly- 
wood, Calif. 


Twin Thread Screw 

A new screw for wood, plastic, and 
combination assemblies has been regis- 
tered as the Twin-Fast screw and has 
patented features in shank, thread, 
and point. These features are de- 
signed to effect faster, tighter, and 
neater fastenings. 

The Twin-Fast screw has two parallel 
threads that start at opposite sides of 
the shank and terminate in a single, 
centered point. The twin-thread con- 
struction is reported to afford a greater 
thread pitch than does the conventional 
screw, so that the driving speed is 
doubled. The driving torque is only 
nominal, since the twin-thread con- 
struction provides the standard number 
of threads per inch. 

Another claimed advantage for use 
with plastic assemblies is that Twin- 
Fast screws are self-tapping. They are 
cylindric in contour (not tapered). The 
thread area is increased to provide more 
extensive contact, tighter seating, and 
greater holding power than with tapered 
screws. The manufacturer states that 
because of this factor shorter screws 
and even fewer screws often can be 
used. 


The Twin-Fast screw for wood, plastic, 
and combination assemblies has two 
parallel threads that start at opposite 
sides of the shank and terminate in a 
single, centered point. 
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The relieved shank diameter is de- 
signed to avoid stresses that may be set 
up by the shank which cause fractures 
or ruptures, a feature planned for as- 
semblies subjected to more than or- 
dinary changes in temperature and 
humidity. Twin-Fast screws are avail- 
able in all standard sizes, in steel and 
brass, with round, flat, and oval heads. 
The Blake and Johnson Company, 
Waterville, Conn. 


New Navy Fighter 

The United States Navy’s Brewster 
F3A fighter is a counterpart of the 
F4U Corsair and is designed for carrier 
operations with the Fleet. This gull- 
winged, single-seater monoplane is pow- 
ered by a 2,000-hp. Pratt & Whitney 
air-cooled engine. 

The Brewster F3A was recently test- 
flown at the Brewster plant. All divi- 
sions of Brewster Aeronautical Corpora- 
tion are at work manufacturing parts or 
assembling the new fighter for the Navy. 
Other manufacturers turning out the 
Corsair fighters for the Navy are the 
Chance Vought Division of United 
Aircraft Corporation and Goodyear 
Aireraft. Brewster Aeronautical Corp- 
oration. 


Plastic Case for Vibro Tool 


A 1-lb. Burgess vibro tool has a 
molded Lumarith plastic case with ball 
grip. Features claimed for the plastic 
include the saving of metal, its light 
weight, satisfactory impact strength, 
and insulation against electric shock. 

The vibro tool is used to place identi- 
fication marks on tools, materials, and 
parts. Special attachments are avail- 
able at nominal cost for filing, cutting, 
hammering, and chiseling. The makers 
state that the tool will run all day with- 
out overheating and uses only about 
15 watts. It is furnished with a supply 
of cutting needles for engraving metals, 
plasties, and glass. Celanese Celluloid 
Corporation, division of the Celanese 
Corporation of America. 


Cessna Loadmaster 

Preliminary factory tests have been 
completed on the new Cessna Load- 
master cargo plane and it is expected to 
undergo flight tests by the Army Air 
Forces soon. 

The Loadmaster is designed as a 
“front-line dispatcher” to carry men 
and supplies from main airfields and 
supply bases to actual battle areas, 
landing and taking off on small fields 
that larger planes cannot use. 

The new plane was designed expressly 
as a cargo carrier and does not represent 
the conversion of an existing military 
or commercial type to transport use. 
Its construction is arranged to achieve 
high pay load per pound of air frame 
with speed, safety, and flexibility of use. 
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MASTER OF MANY CLIMES 


You wil] find the Allison engine busy today in the tropic heat of equatorial 
regions, and the numbing cold of near-polar areas. * You will find it 
strafing the enemy from the palm tops of jungle country and through 
the ground haze of the desert — you will meet it, too, in the sub- 
arctic temperatures of the upper air. * But wherever you find it, 
you find sturdy dependability doing a masterful job, carrying 
the fighting pilots of the United Nations successfully on 
their missions — then winging them safely home again. 
* The Allison is manufactured under General 
Motors standards of engineering, metallurgy 
and fabrication. * Planned from the outset 
to be one of the world’s finest aircraft 
engines, the Allison is living up to 
General Motors’ purpose in creat- 
ing it—and in the process prov- 
ing itself master of every 
climatic condition under 


which men fight. 


POWERED 
BY ALLISON 
P-38— Lightning 
P-39 — Airacobra 
P-40—Kittyhawk 


P-51— Mustang 


LIQUID-COOLED AIRCRAFT ENGINES YW ion 
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MOTORS 


The fuselage is of welded steel tubing, 
the wings of plastic plywood, and the 
entire structure is fabric-covered. Com- 
posite steel tubing and plywood con- 
struction is claimed to have demon- 
strated its value in combat flying. It 
is stated that shells pass through 
wooden construction with no more dis- 
astrous results than in metal-formed 
aircraft and the damage is usually 
quickly and inexpensively repaired. 
The plane is powered by two 600-hp. 
Pratt & Whitney engines. Cessna 
Aircraft Company. 


Corrosion Protection 

A coating for metal products, claimed 
to be new and virtually priority-free, 
has recently been developed. The new 
finish or coating, called ‘“‘Armor-Vit,” 
is at once a material and a process. 
While the trade name suggests a mate- 
rial ceramic in nature, there is no rela- 
tionship between this new development 
and porcelain enamel, and, being in- 
organic, it does not compare with paint, 
lacquer, or the synthetic finishes. 
Armor-Vit is essentially an alkali 
alumina silicate, one source of which is 
a new ingredient, an oil-bearing halloy- 
site. 

The coating is applied in either one 
or two coats at 0.0005 to 0.0010 in. in 
thickness. For its application the metal 
is cleaned by ordinary cleaning metliods 
—alkali cleaner, acid pickling, and 
neutralizing. Sand-blasting is usually 
recommended for cast iron. After the 
application of Armor-Vit by ordinary 
spraying equipment or dipping method, 
the curing treatment (best accom- 
plished in an indirect-fired, air-circulat- 
ing oven with proper temperature con- 
trol and capable of heating to 750° to 
800°F.) combines the ingredients of 
the coating into a hard, heat-resisting 
finish, insoluble in boiling water and 
highly resistant to most acids and 
alkalies. 

The new finish is intended to with- 
stand such acids as acetic, sulfuric, 
nitric, and hydrochloric and to resist 
such chemicals as cold concentrated 
caustic soda, ethyl alcohol, toluene, 
ether, sodium chloride solution, calcium 
chloride solution, ammonium hydrox- 
ide, and trisodium phosphate. Chicago 
Vitreous Enamel Product Company, 
Cicero, Il. 


Adjustable Surface Facer 

The Clark surface facer is an ad- 
justable tool for surface facing in hori- 
zontal or vertical milling machines, 
lathes, and other spindle machines. It 
consists of a tapered (or straight) shank 
and body with three adjustable high- 
speed bits that may be set for any 
diameter within the range of the tool. 
With four tools, any diameter from 1 to 
5 in., inclusive, may be obtained with- 


FROM THE INDUSTRY 


Releases are printed as 
recewed from companies 
and other aeronautical or- 
ganizations and the re- 
sponsibility for the accu- 
racy of all statements ts 
therefore not assumed by 
the Aeronautical Engineer- 
ing Review. 


out being limited to standard fractional 
dimensions. A measuring gauge is 
provided with each tool for quick and 
accurate size adjustments. The bits 
can be reground or can be replaced with 
new bits at comparatively small cost. 
The tool is designed for dressing cast- 
ings of any metal, dovetailing, spot 
facing; as an emergency repair tool; 
and many other end mill, facing mill, 
or slab mill operations. Robert H. 
Clark Company, Los Angeles, Calif. 


Rivet Injector 

The Cleco Riv-N-Jector is intended 
to facilitate the work of the riveter and 
to remove the cause of dropped rivets. 
It provides an ample supply of rivets 
and avoids repeated trips to the rivet 
center. 

The tool has a magazine holding up 
to 50 rivets. A special nose jaw holds a 
single rivet ready at all times for in- 
serting into the hole in the metal. The 
operator is relieved of the handling of 
loose rivets and can keep his or her 
attention on the riveting operation. 

In connection with the use of the 
tool, the maker has devised suggested 
plans for laying out a complete riveting 
department. These plans comprise ar- 
rangement of hoppers for the rivets and 
storage boxes for both hot and cold 
operations. The layout, with its rivet 
stations and rivet centers, is based on 
actual recommended practice as_ in- 
stalled in several Jarge airplane fabricat- 
ing plants. Complete information is 
available in the company’s Bulletin 89. 
Cleveland Pneumatic Tool Company, 
Cleveland, O. 


Feed-Thru Terminal Block 


The Curtis Feed-Thru multiple ter- 
minal block for subpanel and chassis 
construction is designed to meet present- 
day demands of electronic and electrical 
design which require external terminals 
because of the wiring simplicity and 
other advantages of that type of ter- 
minal. 

The terminal block consists of 
individual  feed-through terminals, 
mounted in Bakelite, which are per- 
manently held in a metal strip in any 
combination desired. Factory produc- 
tion now includes blocks having any 
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number of units between one and ten, 
but, because of their sectional design, 
blocks can be supplied with any number 
of terminals needed. 

Terminals have ample clearances and 
leakage distances for circuits carrying 
up to 300 volts, 20 amp. Center-to- 
center distance between terminal units 
is °/g in. No. 8 screws are used on 
each side of terminal units for securing 
connection. The two mounting holes 
at each end of the terminal base take 
No. 8 machine screws. Curtis Develop- 
ment and Manufacturing Company, 
Chieago, 


Consolidated Vultee to Build Douglas 
Havoc 


It has been announced that the 
Douglas A-20 Havoe shortly will be put 
into production at the Tennessee plant 
of Consolidated Vultee under Douglas 
license. 

The Havoc is reported as being used 
extensively by the British, who have 
adapted it to 27 combat purposes, 
including low-altitude bombing, troop 
strafing, fighting, intercepting, intrud- 
ing, and smoke-screen laying. Douglas 
Aircraft Company, Ine. 


Lightweight Limit Switch for Aircraft 


A lightweight, dust-tight limit switch, 
specially designed for aircraft applica- 
tions where space is limited, has a con- 
tact mechanism of the snap-action, 
double-break type which gives it a high 
current rating and makes it suitable 
for applications where severe vibration 
conditions are encountered. 

The switch is designed for use in a 
wide range of ambient temperature from 
+95° to —40°C. It is claimed to be 
corrosion-proof, meeting 200-hour salt 
water tests as stipulated by various 
government agencies, and is suitable 
for use at altitudes from sea level to 
40,000 ft. 

The new switch is a spring-return, 
plunger-operated type with a 7/39-in. 
overtravel. It can be mounted either 
on the cover side or on the opposite side, 
thus facilitating the operation of the 
plunger from either the right or the left. 
It is available in three different contact 
arrangements—single-circuit, normally 
open; single-circuit, normally closed; 
and two-cireuit, normally open and 
normally closed. It is also furnished 
with either die-cast zine or die-cast 
aluminum housings and with either 
solder lug connections or, in the single- 
circuit forms, with an AN connector 
insert built in the AN threaded nipple 
of the housings. In addition, the 
switch is available with a rubber boot 
mounted over the plunger-operating 
mechanism for use in locations where 
mud and sand are encountered. General 
Electric Company. 
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STURTEVANT EQUIPMENT 
FURNISHED FOR 
THE FOLLOWING PLANTS 


in the Aviation Industry 


Bendix Aviation Corp. 
Boeing Aircraft Co. 
Brewster Aeronautical Corp. 
Curtiss-Wright Corp. (3 plants) 
Curtiss-Wright Propeller Div. 
Fairchild Engine & Airplane Corp. 
Firestone Rubber & Latex Prod.Co. 
Ford Bomber Plant 
Ford Engine Plant 
Goodyear Aircraft Corp. 
Marietta Bomber Plant 
Glenn L. Martin Co. (3 plants) 
Studebaker Aircraft Engine Co. 
(2 plants) 
Wright Aeronautical Corp. 
(2 plants) 
United Aircraft Corp. 
Pratt & Whitney Div. 
Hamilton Standard Propeller Div. 
Numerous Naval Air Stations and 
Lighter-Than-Air Bases 


Units or systems for 
Heating and Ventilating 
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Dryers for plywood and 


push buttons, which open or close the pat- 
ented Sturtevant Inlet Vanes, varying the 
output of the fan instantly. Thus, while the 
fan runs at constant speed, power input to 
the motor is varied by this control of air 
delivery, saving powe1 reduced loads. 


This is just one of the ways that Sturtevant 


Pneumatic conveyors for 
sawdust, metal shavings, etc. 


other materials 


is solving problems for the aircraft indus- 
try—supplying engineered air that controls 
hazardous dust and fumes, heats, ventilates 
and air conditions plant areas, humidifies 
and dries plywood, conveys shavings and 
other light materials—in short, steps up 
production wherever aircraft and_ their 
components are made. 


Have you a problem that “air at work” can 
help solve? With 83 years of air handling 
experience, Sturtevant is in a position to 
work closely with aviation engineers who 
are producing equipment for today or de- 
signing it for tomorrow. 


B. F. STURTEVANT COMPANY 


Hyde Park Boston, Mass. 
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Improved Precision Coil-Turn Counter 


An improved coil-turn counter for 
laboratory or factory use in determining 
with precision the number of turns in 
wound electric coils has been announced. 
Employing the same circuit as its pred- 
ecessor, the new counter is more com- 
pact in design and incorporates a mag- 
netizing current contro) box that sim- 
plifies the installation. The counter is 
capable of checking or determining the 
effective turns of coils ranging from one 
to 11,110 turns, at a rate of from 80 to 
100 coils of like specifications per hour. 

In addition to the magnetizing cur- 
rent control box, the new coil-turn 
counter comprises a portable light-beam 
galvanometer, two yoked test rods, a 
galvanometer control panel, and a foot- 
operated switch—all assembled for 
operation on a table or bench. 

Instead of being mounted separately 
as with the previous counter, the refer- 
ence coils of the new counter are en- 
closed in the galvanometer control case 
while the test rods are mounted on the 
ease. This arrangement allows the 
coil to rest close to the reference coil 
with which it is compared. 

The accuracy of the counter is one 
turn in a thousand for coils having air 
cores at least ®/s in. in diameter, an out- 
side diameter of 8 in. and less, a coil 
build-up to 2°/s in., and up to 6 in, in 
height. Accuracy is not so high for 
coils outside these limits. General Klec- 
trie Company. 


New Time-Delay Relay for Aircraft 
Applications 

A time-delay relay, specifically de- 
signed for aircraft applications where 
time-delay drop-out is required, is avail- 
able in two sizes, one providing up to 
0.4-sec. time delay, and the other up to 
0.3-see. time delay. On many appli- 
cations this relay can be used directly 
to control the desired device, while on 
others it may be desirable to have the 
relay actuate a contactor. 

The new relay employs a principle 
that consists of delaying the decay of 
use of a single-turn, low-resistance 
copper jacket around a section of the 
magnetic structure. It is designed for 
use in a wide range of ambient tempera- 
ture—from +95° to —40°C. It is 
suitable for mounting in any position 
and is corrosion-proof, withstanding 95 
per cent humidity at 75°C. on 48-hour 
tests and operating successfully there- 
after. 

The normally closed, double-break, 
silver contacts of the relays are planned 
to carry 20 amp. continuously at alti- 
tudes up to 40,000 ft. above sea level. 
The operating coils can be furnished for 
operation on either a 12- or a 24-volt 
circuit. 

The makers claim that whether the 
relay is energized or de-energized, its 
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contacts will remain in the correct posi- 
tion without chattering, even when sub- 
jected to mechanical frequencies of 
from 5 to 55 cycles per sec. at !/3:-in. 
amplitude (1/,-in. total travel), applied 
in any direction, or when subjected to 
linear acceleration of ten times gravity 
in any direction. General Electric 
Company. 


Lightweight Contactor for Aircraft 

A contactor specifically designed for 
aircraft applications where small size 
and light weight are desirable and where 
reliable performance under the most 
adverse conditions is imperative is 
offered by the maker as_ especially 
effective for controlling solenoids and 
small motors in aircraft. 

As designed to conform with the 
specifications of the U.S. Army Air 
Forces, the contactor is furnished in 
two sizes—50 and 100 amp. The 50- 
amp. type is 2°/i5 by 2 in. in size and 
weighs 4°/, 0z., and the 100-amp. type 
is 23/, by 2°/s in. and weighs 11 oz. 
The light weight of this contactor is 
credited largely to its balanced-arma- 
ture construction. 

The new contactor is reported to con- 
form fully to the stipulations of various 
government agencies with respect to 
ambient temperature range and corro- 
sion-proof qualities and is suitable for 
use at altitudes from sea level to 
40,000 ft. In addition, it ean be 
mounted in any position on either a 
metal or nonmetallic base. 

The contactor is also available in both 
these sizes in a form that, while utilizing 
the same parts, is equipped with a 
simplified mounting bracket and _ter- 
minal assembly. This form represents 
a slight saving in size and weight. 
General Electric Company. 


Tank Linings 


A method of bonding solid sheets of 
Koroseal directly to the welded steel, 
wood, or concrete from which tanks are 
made, and thus extending the applica- 
tion of tank linings into fields for which 
rubber cannot be used because of physi- 
eal limitations, has been announced. 
It is stated that the principal advantage 
of Koroseal in tank lining is its property 
of corrosion resistance because of the 
inertness of its compounds to strong 
corrosives, such as chromic and _ nitrie 
acids, which have a deteriorating effect 
onrubber. In announcing the Koroseal 
linings the maker emphasizes that the 
material has certain limitations both in 
temperature ranges and effects of 
various chemicals on it and that it is 
essential that complete service details 
be furnished before the material can be 
recommended. 

The new linings, made in sheets, are 
three times thicker than an earlier type 
that employed fabric backing. Among 
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the advantages claimed for the lining 
are the following: (1) It can be applied 
in thicknesses up to and including */3. 
in.; (2) It is not subject to physical 
damage and pin hole leaks, but it will 
not withstand physical abuse and 
metallic gouging; (3) it is readily re- 
paired if damaged; (4) it has high elec- 
trical resistivity and prevents current 
losses in electrolytic action; (5) it can 
be easily tested for leaks with an elec- 
tric tester; (6) it is highly resistant to 
oxidation, water, sunlight, and gas 
diffusion. The B. F. Goodrich Com- 
pany. 


Extruded Synthetic Rubber 


Extruded parts have been made from 
Ameripol synthetic rubber, having a 
durometer reading of only 35—five 
points less hardness than any natural 
rubber compound the maker has ever 
been able successfully to put through 
extruding machines. 

The product was developed to meet 
the specifications of an aircraft manu- 
facturer who is using it as a compressible 
sealing device between metal panels 
where there must not be the slightest 
air seepage. It has a tensile strength 
of 700 Ibs., elongation of 700 Ibs., and 
can withstand temperatures as low as 
—40°F. without cracking. Even after 
48 hours of immersion at room tempera- 
ture in a solution of 85 per cent kerosene 
and 15 per cent benzene, the rubber 
shows only a 22'/s per cent decrease in 
tensile strength and only 15 per cent 
decrease in elongation. 

Besides its application to aircraft, 
the new compound is expected to find 
many industrial uses where compounds 
having higher durometer readings do 
not compress readily enough to give a 
desired airtight or liquid-tight seal. 
The B. F. Goodrich Company. 


Channel-Tread Tires 
Channel-tread tires have been de- 


signed to insure greater safety and per- 
mit heavier loads for warplanes, es- 


The Goodyear channel tread tire. 
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e aren't any blind spots. 
vging CHERRY RIVETS, 


The old compromise with efficiency 
to avoid blind or inaccessible spots 
in airframe structures has been elim- 
inated by the Cherry Blind Rivet. 
This mechanical blind rivet has proved itself in 
thousands of aircraft and due to its high shear and 


neer. He can now design up to efficiency rather 


than down to a manufacturing limitation. 


ment 3, Cherry Rivet Company,Los Angeles, California. 


For Distinguished Sowice 


HELPING TO SPEED THE 


WINGS OF VICTORY 


W E have been honored by the Army-Navy “E” 


award for high achievement in the production 
of war materiel. 


In every phase of precision production work we 
do, and trifling compared to what our fighting 
: men are doing, we take special pride in turning 
fatigue values is opening new doors for the engi- & out quality equipment, in quantity and on time. 

; Victory is our one objective. 


Ours is the task of helping to equip the men on 
the field and in the air. To them belongs the 
The complete story on Cherry Rivets is available. Re- glory... to them belongs the headlines . . . to 


quest your copy of the new Handbock A-43 from Depart- 
; remember this when our fighting men return 


victoriously home. 


Mabe the hard 
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CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION 
ARE COVERED BY U. S. PATENTS ISSUED AND PENDIN 
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pecially for overcoming conditions en- 
countered in sandy, muddy, or other 
kinds of soft landing surfaces. They 
were originally devised for use on 
Airacobra fighters but are finding ap- 
plications in warplanes of all types. 

Goodyear channel-tread tires have 
higher and stiffer sidewalls, which pro- 
vide greater area of contact with the 
ground or more “flotation’’ surface. 
Additional advantages were discovered 
after the tires were put into service. 
One was that the higher sidewalls com- 
pressed the landing surface, such as 
sand or earth, between them and 
against the tread, giving ‘“‘purchase” 
for the tread when a plane was landing 
or taking off. 

Another advantage was the increased 
resistance of the higher sidewalls to 
landing shocks, guarding against the 
tire being twisted or jammed against 
the rim by sudden impacts. It was 
found that lower air pressures were 
possible within the tires, which also 
meant still greater areas in actual con- 
tact with the landing surfaces. For 
example, the Airacobra’s tire pressure 
was reduced from 90 to 67 Ibs. with 
channel-tread tires. The same _ low- 
pressure principle prompted adaptation 
of the channel-tread tires to tail wheels. 
The Goodyear Tire & Rubber Com- 
pany. 


Bench Bins 


Standard bench bins are designed for 
use directly on the bench in connection 
with assembly operations, no racks 
being needed. The bins are raised at 
the back to provide the proper forward 
tilt for gravity feed of parts toward the 
front and rest firmly on the bench. 

These bins are made in widths ranging 
from 2 to 8 in. and capacities from ! 
to 6 pints. All bins are 7'/, in. long. 
The Gordon L. Hall Co., Old Lyme, 
Conn. 


Infra-Red Insulated-Reflective Oven 
The Miskella infra red oven was de- 
signed to combine the features of heav- 
ily insulated convection baking ovens 
with those of the new infra red method 
that delivers the heat rays directly to 
the product in process without inter- 
mediate transfer of heat. All panels 
are in standardized sections, are in- 
sulated-reflective, and are filled with 
Fiberglas. Sections are completely 
wired ready to connect to the power 
service. Use is made of blank insul- 
ated-reflective panels which “billiard” 
heat rays about within the oven without 
additional electric power. Loose in- 
sulated blank panels may be laid on 
the floor to aid in processing extremely 
long parts. Remote control switches, 
automatic starting and stopping, and 
automatic draft adjustments are in- 
cluded when needed. 
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In addition to the primary air circu- 
lation upward within the oven proper, 
there is the secondary air circulation 
that meets the primary air in the fume 
duct above and where both join and go 
out the chimney together. The second- 
ary airflow continues to function even 
with the primary flow cut off. Second- 
ary air passes between the back of the 
insulated-reflective panels and the ex- 
terior covering of the oven. Fume 
ducts are sectional and easily removable. 
Infra-Red Engineers & Designers, 
Cleveland, O. 


Kenyon “Piccolo” Valve 


A single housing of a group of valve 
units that discharge into a common re- 
turn line has been developed for use in 
high pressure hydraulic systems of 
military and commercial aircraft. The 
new Kenyon combination multiple 
check-relief valve assembly, known as 
the “Piccolo” valve because of its 
shape, is designed to centralize the 
thermal expansion relief valves of 
several closed hydraulic systems and to 
simplify service maintenance through 
the location of this assembly in an 
accessible place on the aircraft. 

While each unit valve in the assembly 
normally contains a check valve and a 
relief valve mechanism, the valve is 
generally furnished with certain units 
containing only relief valves or check 
valves—one or the other of the two 
valves in each unit being eliminated. 
Different size pipe fittings are available 
on a single-valve for connection to hy- 
draulic tube fittings of other than all 
the same sizes. 

Each relief valve is individually ad- 
justable and may be set for any desired 
opening pressure from 100 to 2,000 Ibs. 
per sq.in. All of the relief valves are 
provided with locking means on the ad- 
justing screw, and safety wired caps 
cover the entire adjustment. 

The body of the valve is formed from 
a solid aluminum-alloy extrusion. A 
plastic poppet type of check valve is 
used and the relief valve employs a 
hardened steel ball coacting with a 
hardened steel seat. Synthetic rubber 
gaskets are employed where necessary 
to provide a mechanism that is sealed 
against internal and external leakages 
at all pressures up to and including 
2,000 lbs. per sq.in. All aluminum 
parts of the assembly are anodically 
treated. The valve is assembled in any 
size containing from one to eight units. 
The largest of these assemblies may 
contain as many as 16 separate valves. 
Kenyon Instrument Company, Inc., 
Huntington Station, N.Y. 


Sealer for Wooden Aircraft 


The product known as Aero-Rez is 
offered as a new synthetic resin sealer 
to meet Army Air Forces Specification 
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No. AN-217. It is made especially for 
manufacturers of wood planes or gliders 
and is a companion product to Laux Rez 
synthetic resin sealer and primer. It 
can be applied by brushing, spraying 
or dipping, according to specifications 
laid down by the contractor. 

This clear, transparent sealer is ap- 
plicable directly to plain or filled wood 
and serves either as a complete interior 
finish or as an undercoat for lacquer 
and enamel finishes. It has properties 
of air drying and is suitable for force 
drying at temperatures not to exceed 
150°F. The maker states that Aero- 
Rez has good leveling properties and, 
when applied to resin-bonded plywood, 
penetrates the wood and does not form 
a glossy surface. It does not contain 
ingredients that are toxic under normal 
conditions of usage. This product may 
also be used as a vehicle for making an 
aluminum pigment type of paint to 
specification No. AN-TT-A-461. I. F. 
Laucks, Inc., Seattle, Wash. 


Marman Clamps 

Marman clamps are designed for all 
types of duct and hose installations for 
hot or cold gases or fluids under either 
low or high pressure. The makers 
state that the clamps hold with positive, 
equalized circumferential tension around 
any convex surface and remain tight 
under pressure, stress, vibration, and 
exposure to fire or weather. Any 
amount of even pressure may be quickly 
attained with a turn of the wing nut by 
hand. Marman Products Company, 
Inglewood, Calif. 


Automatic Alarm System 

The Megard Mechanical Guardsman 
is described by the maker as an electro- 
mechanical system of plant boundary 
protection. It is claimed that it detects 
tunneling efforts in certain types of soil 
formation. 

The system consists of electromag- 
netic generators of weatherproof con- 
struction which act as interceptor units. 
These are installed on the fence or 
barrier at uniform spacing of 50 to 100 
ft. and wired to locator units. The 
locator units are connected to audible 
and visual signals in a central control 
station. 


Any continued tampering with the 
barrier, such as cutting the wire, press- 
ing against it, or climbing over it, sets 
up vibrations that are picked up by the 
interceptors and signaled to the control 
station. 

Thrown stones, wind-blown weeds, 
roosting birds, expansion and contrac- 
tion, or other instantaneous accidental 
impacts or pressures are filtered out so 
that false alarms are minimized. The 
Megard Corporation, Los Angeles, 
Calif. 


E’ 
on 
ve 
ng 
1g 
e. 
yn 
he 
to 
all 
n q 
7 


158 AERONAUTICAL ENGINE 


ERING 


tEVIEW—JUNE, 1943 


OUT OF THESE FLOCS MAY COME 
THE FUTURE OF THE WORLD 


These white crumbs or “flocs” look very unimportant in 
themselves . . . but on them may depend the future of the 
world. They are one of the first stages in the production of 
synthetic rubber, the most vital material being produced 
in America today. 


Naturally, you are interested in synthetic rubber. But 
synthetic rubber is only incidental. What is really impor- 
tant is what happens to synthetic rubber after it is actually 
produced. It is chemistry that makes rubber fit to use, suits 
it to the task at hand. 


United States Rubber Company is the largest manufac- 
turer of rubber chemicals in the world. We have worked 
with rubber, improved it and broadened its uses for 100 
years. Today, all this tremendous fund of knowledge of the 
chemistry of rubber is being drawn upon to improve syn- 
thetic rubber, perfect it for the jobs it must do for the 
Armed Forces and war industry. 


The chemistry of rubber is what determines the final 
compounding and processing of the flocs of synthetic rub- 
ber you see here. They may eventually go into bullet-seal- 
ing hose, air ducts, or any one of a score of other parts used 


in the plane that will blast the last Nip carrier off the sea. 
They may be made into a tire that will rumble down 
bomb-battered Unter den Linden, They may go into some 
essential equipment like a conveyor belt that will keep 
America’s war production line moving at top speed. They 
might very easily determine the entire course of the war, 
and thereby the future of the world. 

Synthetic rubber, its production, compounding and ap- 
plication to war and industrial uses, is too big a story to 
present adequately here. There are five basic commercial 
types of synthetic rubber. Each of them has distinct prop- 
erties and characteristics. Not a single one is ideal for all 
purposes. 

Deciding which synthetic rubber to select and use for a 
particular task is an equally big story, a decision that re- 
quires expert knowledge and broad range experience. 

We have told the story of the five basic commercial types 
of synthetic rubber, our more than twenty yeats of experi- 
ence in working with them, and our twelve years of using 
synthetic rubber commercially in an interesting, informa- 
tive booklet for business executives. Please ask 
for your copy on your regular business letterhead. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE, ROCKEFELLER CENTER, NEW YORK 


Rubber Co., Ltd 
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Miniature Bearings 

Bulletin 43 describes a line of radial- 
and pivot-type bearings ranging in 
size from °/s- to 5/1,-in. outside diameter 
in both steel and beryllium. The 
double-spread tabulation gives dimen- 
sions and load ratings at varying speeds 
for each size and type of bearing. Illus- 
trations are in actual size. 

These bearings were designed and 
developed for precision industrial equip- 
ment. They are used by instrument 
makers, industrial laboratories, aero- 
nautical ._plants, and radio manufactur- 
ers. Miniature Precision Bearings, 
Keene, N.H. 


Welding-Rod Processing Exhibit 

The Moslo welding-rod processing 
plant, being demonstrated at a special 
exhibition in Cleveland, is claimed to 
be the first showing of such a plant, 
complete from cutting machine to pack- 
aging, under a single roof. 

The process starts with a wire 
straightening and cutting machine. 
Then the continuous production line 
begins with an automatic machine for 
lining up and feeding rods at high speed 
to an extrusion press where the special 
flux is forced at high pressure through a 
steel die to coat the rods completely. 
The coated rods are conveyed to a 


brushing machine that performs the 


operation of brushing a clean contact 
area on one end of each rod. From 
there the coated rods move on another 
conveyer into a long drying oven in 
which the flux is baked on, traveling 
several hundred feet through several 
elevations of heat channels. 

Emerging from the delivery end of the 
oven, the rods are conveyed to an in- 
spection and weighing table. The final 
stage is automatie packaging. Several 
additional units are incorporated in the 
complete processing plant, including a 
machine for mixing flux and a press for 
forming the “slugs” of flux which pro- 
vide exactly the right charge for the 
extrusion press to coat each rod. Moslo 
Machinery Company, Cleveland, O. 


Aircraft Cylinder Stand 

The manufacturers of the Clayborne 
aircraft and automotive engine stands 
have made an addition to their line of 
engine handling equipment—the Clay- 
borne cylinder stand for assembly and 
overhaul of aireraft-engine cylinders. 

In the standard model the long cyl- 
inder box contains nine openings to 
receive cylinders, each with a pair of 
clamps to lock in the cylinder and hold 
it in rigid position. The entire cylinder 
box may then be rotated to any desired 
position to secure complete access for 
valve assembly. The cylinder stand is 
available in both portable and station- 
ary models. Motor Rebuilding Spe- 
cialties, Chicago, 
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Portable Engine Heater 


Announcement is made of the avail- 
ability for commercial use of a self- 
contained, self-powered, portable heater. 
This heater was originally developed 
and manufactured for the armed forces 
for a variety of applications, the princi- 
pal use being the preheating of airplane 
engines in cold climates and the heating 
of maintenance shelters and other types 
of portable buildings. 

The device is available in a model 
that uses gasoline for engine and heater 
fuel or in a model that uses gasoline for 
engine fuel and No. 2 fuel oil as a heater 
fuel. A small gasoline engine mounted 
as an integral part of the unit drives a 
pressure-type propeller fan that blows 
air over the combustion chamber and 
out through two 12-in. diameter open- 
ings in one end of the unit. The same 
engine drives a small centrifugal fan 
that provides air for combustion. Can- 
vas ducts are used to convey the heated 
air to the location where heat is re- 
quired. 

Heating capacity is 250,000 B.t.u. per 
hour at 60° inlet. The unit is approxi- 
mately 26 in. wide, 56 in. long, and 42 
in. high and its weight is about 290 lbs. 
without ducts. It is equipped with two 
retractable wheels to facilitate port- 
ability. The Herman Nelson Corpora- 
tion, Moline, II. 


Operations Sequence Marker 

A system of marking parts in process 
so that a glance reveals the complete 
history of that part through the various 
manufacturing operations and inspec- 
tions has been adopted for certain 
produets by one of the aircraft parts 
manufacturers. The basis of the sys- 
tem is an ‘operations sequence” marker. 

This marker is a hand stamp earrying 
a number of consecutive numerals, the 
number of numerals being the same as 
the number of operations for which in- 
spection is required, 

Each inspector is assigned a stamp 
carrying a specific letter of the alphabet. 
Night- and day-shift inspectors may be 
distinguished by different borders 
around the letter. After each opera- 
tion the inspector involved marks the 
part above or below the numeral corre- 
sponding to the operation he is checking. 
If he passes the part he puts his mark 
below the numeral. If he rejects it, he 
puts his mark above the numeral. Then 
when the operation is performed cor- 
rectly and the part becomes acceptable, 
he places his mark below the numeral. 
Thus not only is the fact recorded that 
the operation has been rejected, then 
subsequently passed, but a record is 
made of both the unsatisfactory manu- 
facturing operation and by whom it 
was rejected. Other checks can be 
worked out for specific operations and 
inspections by using this method of 
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marking. New Method Steel Stamps, 
Inec., Detroit, Mich. 


Welding Library 

A new library on welding, believed to 
be one of the most extensive in existence, 
has been established at the Ohio State 
University. Known as the “A. F. 
Davis Welding Library,” it is the gift 
of A. F. Davis, Vice-President and 
Secretary of The Lincoln Electric Com- 
pany. 

Making available in one place all 
important literature on welding, the 
library is expected to be of special value 
to industrial designers, engineers, tech- 
nicians, and others interested in re- 
search or general information on the 
various forms of welding and _ their 
application to design, construction, 
manufacture, or maintenance of metal 
products and structures. Students in 
the university’s course in welding en- 
gineering will also have the benefit of 
using the library. 

Although in its early stage of de- 
velopment, the library already contains 
over 700 books. Included are those on 
metallurgy, designing for welded con- 
struction, welding techniques and _ pro- 
cedures, properties of weld metals, 
standard welding handbooks, bound 
volumes of welding magazines, the 
award studies of The James F. Lincoln 
Are Welding Foundation, patents  re- 
lating to welding, and many other sub- 
jects. The library is located in the 
Industrial Engineering Building which 
houses the Welding Engineering De- 
partment. Ohio State University, Co- 
lumbus, O. 


Floating Air Bases 


Plans have been completed for the 
establishment of a series of seadromes 
to be anchored at intervals across the 
Atlantic Ocean to serve as floating 
bases for a proposed commercial air 
line to Europe. 

They are described as islands of steel 
which will stand 70 ft. above the ocean 
surface, having a draft of 160 ft. below 
the surface, thereby being expected to 
remain practically motionless and be 
unaffected by rough surface water. 
Each unit would provide complete air- 
port facilities for landing, taking off, 
refueling, such service and maintenance 
work as might be required, and ac- 
commodations for passengers including 
a hotel and restaurants. These sea- 
dromes would be located at intervals 
of about 800 miles and outside of the 
zones of fog and bad weather. Pennsyl- 
vania-Central Airlines. 


New Piper Trainer 


A new model multipurpose training 
plane has been developed from the Piper 
Cub J-3 trainer and designated as the 
Piper PT. At present it is powered by 
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JACKED WITH POWG, 


Sau size and light weight are only part of the story behind 
Automatic Electric’s new Class “S” Relays. Designed to meet the 
punishing conditions of operation on the fastest modern aircraft, 
they offer a combination of features never before found on any 
relay, large or small. Here, for example, are three of the many 
basic improvements in these tiny but powerful relays: 


FIRST: Resistance to vibration has been built-in—not ‘tadded 
on.” The most searching scientific tests fail to reveal false con- 
tact Operation even under vibration conditions far beyond the 
limit of human endurance. Class ‘‘S” Relays withstand, with a 
substantial margin of safety, the most rigorous operating tests 
required for aircraft relays by the Signal Corps and the Air Corps. 


SECOND: Maximum contact dependability is provided 
through a unique type of spring design, which provides high 
contact pressure within small space limits. Independent, self- 
cleaning twin contacts provide additional safeguards. 


THIRD: A new type of pin pivoted armature with full length 


bearing provides exceptionally long life under severe service 
conditions. 


For the complete story on Class “S” Relays, write for the engi- 
neering data sheets, giving full specifications: 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 West Van Buren Street, Chicago, Ill. 


Relays 


AND OTHER CONTROL DEVICES 


AUTOMATIC 
ELECTRIC 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 


Class “‘S”” Relay—-Double Arm 


Class “S”’ Relays are available 
with a wide variety of coil and 
contact combinations and operate 
and release speeds. The single 
arm relay has a capacity of six 
contact springs—the double arm, 
twelve springs. Springs may be 
provided in any combination and 
arrangement of “‘break,”’ ‘‘make”’ 
or ““break-make” assemblies. 
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a Franklin 130-hp., six-cylinder, hori- 
zontally opposed engine, and provision 
is made for a more powerful engine if 
required. 

The new plane utilizes a modified ver- 
sion of the airfoil section used on earlier 
Piper trainers, being the USA 35B15 
at the root and 35B10 at the theoretic 
tip. For more advanced transitional 
training the plane is equipped with 
N.A.C.A. slotted flaps, in addition to 
which it has retractable landing gear. 
Provision is made for the optional use 
of the landing gear as a fixed or re- 
tractable unit, depending upon the in- 
struction to be given. In the present 
model the retracting mechanism is 
operated by hand, but later models can 
be equipped with electrical operation. 

The plane may be flown solo from 
either the front or rear cockpits, which 
have identical equipment. In addition 
to the primary controls, each cockpit 
includes the following controls and in- 
struments: flap control, parking brake, 
gear retracting mechanism control, 
wobble-pump, starter, carburetor heat, 
cabin heat, fuel selector valve, air-speed 
indicator, bank and turn indicator, 
rate-of-climb indicator, altimeter, clock, 
compass, tachometer, oil thermometer, 
fuel pressure and oil pressure gauge. 
Fuel gauges, easily visible from either 
cockpit, are on each wing directly above 
wing tanks. Navigation lights are in- 
stalled as standard equipment and, for 
night flying, provision is made for the 
installation of landing lights and flares. 
For instrument training an auxiliary 
panel is installed above the standard 
rear panel attached to the nose-over 
structure. This panel includes the 
remaining  blind-flight instruments 
necessary, as well as radio equipment 
that can be operated from either cock- 
pit. 

Adjustable rudder pedals, as well as 
adjustable seats, are installed for the 
accommodation of pilots of varying 
heights. The cockpits are hatch-en- 
closed, the enclosure being so designed 
that both side window sections may be 
lowered. 

Nonstrategic material has been used 
wherever possible in the construction. 
The fuselage is a conventional steel 
tubular Warren truss construction, with 
integral nose-over structure located be- 
tween cockpits. The No. 1 bulkhead 
includes fittings for attachment of the 
engine mount by four bolts. Wood 
stringers are used throughout and the 
turtleback is of plywood construction, 
the combination giving the fuselage a 
general elliptic section. 

Wings are full cantilever, built-up, 
box-type monospar with wooden ribs. 
They are composed of a center section 
and two outer panels joining outboard 
of the landing-gear attachment. An 
auxiliary rear spar carries the aileron 
and flap brackets. The wings have a 
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two to one taper ratio with 6° dihedral 
and enough washout (twist) to avoid 
unfavorable stall characteristics. The 
center section carries, in addition to 
the landing gear and retracting mech- 
anism, two stainless steel fuel tanks 
having a total capacity of 40 gal. 
Wings are covered with °/3.-in. mahog- 
any diagonal plywood. This is, in 
turn, covered with fabric to facilitate 
standard finishing procedures and to 
protect the surface against the elements. 

Fin and stabilizer are plywood and 
fabric covered and are of full cantilever 
construction. Rudder and elevator are 
fabric covered as are the other movable 
control surfaces. 

Specifications and performance data 
are as follows: power—Franklin 6 AC 
298, 130 hp., horizontally opposed; 
maximum speed—over 150 m.p.h.; 
cruising speed—over 135 m.p.h.; land- 
ing speed—under 50 m.p.h.; rate of 
climb—750-1000 ft. per min., depend- 
ing upon propeller used; cruising range 

700 miles; empty weight—1,325 lbs.; 
iseful load—675 lbs.; gross weight— 
2,000 Ibs.; wing span—34 ft.; length 
overall—22 ft., 10 in.; height overall— 
6 ft., 6 in.; wing area—164 sq.ft.; 
wing loading—12.2. lbs. per sq.ft.; 
power loading—15.4 lbs. per hp.; 
aileron area—15.4 sq.ft.; flap area— 
13.8 sq.ft.; stabilizer area—15.2 sq.ft.; 
elevator area—12.2 sq.ft.; fin area— 
5.9 sq.ft.; rudder area—5.8  sq.ft.; 
fuel capacity—40 gal. Piper Aircraft 
Corporation, Lock Haven, Pa. 


Aircraft Radio Test Chamber 

An altitude test chamber for aircraft 
radio and electronic equipment in 
which engineers can see the entire ap- 
paratus in operation under conditions 
simulating stratosphere conditions at 
a height of 7!/2 miles has been de- 
veloped. This chamber, constructed 
from the transparent nose cone of a 
bomber, is built of Plexiglas. Because 
of the transparent construction, — it 
makes possible the complete testing 
and inspection of any piece of radio 
apparatus by several engineers at one 
time and materially speeds test work. 
The construction is reported to have 
advantages over test chambers that are 
constructed of metal and permit vision 
only through small portholes. An en- 
tire complement of test instruments 
and meters may be connected to the 
apparatus under test and plainly viewed 
by the project engineers. 

The chamber is cone-shaped, about 
4 ft. high and 5 ft. in diameter at its 
base. An airtight seal is accomplished 
by fitting a heavy platform, arranged 
for mounting radio apparatus under 
test, with a ring of soft rubber. The 
test chamber cone is then lowered until 
its base rests on the rubber ring. As 
the air is withdrawn by a suction pump, 
the atmospheric pressure on the out- 
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side of the chamber forces it down into 
the rubber ring and creates a tight air 
seal. R.C.A. Victor Division of Radio 
Corporation of America. 


Three-Inch Oscilloscope 


Design has been completed of the 
Model 553, 3-in. cathode-ray oscillo- 
scope to fill the need for an extended 
frequency oscilloscope with improved 
sensitivity. Its construction and low 
power consumption make it suitable 
for use as a portable field instrument. 
All controls and terminals are located 
on the front panel. The switching 
arrangement permits applying input 
either directly to deflection plates or to 
the input of the amplifier. Position 
and stable locking of the image can be 
obtained with either the vertical signal 
or any external signal. The amplifiers 
use television tubes for maximum sen- 
sitivity. 

General specifications are as follows: 
power supply—110 to 120 volts, 50 to 
60 cycles; power consumption—50 
watts; input impedance through either 
amplifier—1.5 megohm, 20 micromicro- 
farads; without amplifier—2.2 megohm, 
40 micromicrofarads; deflection sen- 
sitivity through either amplifier (maxi- 
mum gain)—0.6 root-mean-square per 
in.; without amplifier-—35 roote-mean- 
square per in.; amplifier frequency re- 
sponse (+3 db.)—20 to 100,000 cycles; 
linear time-base frequency range—15 
to 22,000 cycles; synchronizing signal 
sources (internal)—60 cycles. Radio 
City Products Company, Inc., New 
York, N.Y. 


Plexiglas Tests 

The makers of Plexiglas have issued 
a report on the thermal relaxation of 
formed Plexiglas parts. The experi- 
ments were made in order to establish 
relations between the conditions of 
forming sections of this material and 
their subsequent ability to withstand 
various service temperatures without 
deformation. 

The test specimens are described, as 
well as the methods followed in the 
investigation. The information result- 
ing from the tests is tabulated and text 
matter explains the results achieved. 

The conclusions reached were as 
follows: (1) The study shows that the 
lower the forming temperature, the 
higher the stress necessary to produce a 
given strain and, hence, the greater the 
rate of relaxation at any given service 
temperature; (2) in order to be able to 
say how fast a formed section would re- 
lax at any given temperature, it would 
be absolutely necessary to know as 
accurately as possible what the tem- 
perature of the sheet was when the 
stress was applied. Not only the tem- 
perature of the forming oven but an 
accurate record of the time that the 
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Delco-Remy 


Aircraft Electrical Equipment 


With the sky as your battlefield, you have learned to conquer time and 
space. You have lifted your own and America’s eyes to new horizons, 
and prepared this nation to make full use of the very air you are 


making free. {| Delco-Remy electrical equipment is used today in 


heavy and medium bombers. In days to come, it will be applied to 
meeting the requirements of commercial planes, while smaller 
Delco-Remy units will provide the convenience and dependability of 
electric starting, lighting and ignition for private planes. { Delco- 
Remy’s qualifications for serving the aviation industry are implicit 
in this fact: More than half of Delco-Remy’s facilities are now 


engaged in the manufacture of aircraft electrical units, precision 
parts and products. 
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sheet remained exposed to room tem- 
perature air before the actual stretching 
was completed would be necessary. 
Rohm & Haas Company, Philadelphia, 
Pa. 


New Air-Speed Control Developed 


by Ross 


An air-speed control valve has been 
designed to provide and maintain ac- 
curate split-second timing of piston 
movements. 

It is stated that starting with full 
capacity flow in both directions, the 
flow in one direction can be controlled 
over a wide range to a completely closed 
position. A greatly increased range of 
selective speeds is obtained through a 
yernier-like adjustment mechanism. A 
specially desigred stem and _ floating 
bevel seat poppet maintain a positive 
steady control at any selected speed. 
Ross Operating Valve Company, De- 
troit, Mich. 


Noncritical Plastic from Redwoods 


A new noncritical phenolic type 
thermoplastic, chemically derived from 
the phlobaphenie structures of the red- 
woods, is now available for both war 
and civilian production of items form- 
erly manufactured from hard rubber 
and other thermosetting plastic com- 
pounds. 

The new redwood plastic embodies 
in one composite form both resin and 
filler employed in the molding of a 
variety of products. It is claimed to 
be readily adaptable to either com- 
pression molding or the standard equip- 
ment of hard-rubber plants. When 
special properties are desired it can 
easily be mixed with other resins and 
plasticizers. For ease in identification 
the new plastic has been called ‘‘Sheller- 
ite,” 

The discovery of this new plastic is 
credited mutually to The Pacific Lum- 
ber Company, San Francisco; The 
Institute of Paper Chemistry, App!e- 
ton, Wis.; and the Sheller Manufactur- 
ing Corporation, Portland, Ind. These 
organizations correlated and financed 
the research necessary before the plastic 
was finally perfected and ready for 
commercial use. 

It was found that redwood trees pro- 
duce catechol tannin, a soluble element 
which, in the processes of nature, is 
converted into insoluble phlobaphenes. 
When redwood is reduced to chips and 
subjected to a short cycle of high- 
pressure steam, the phlobaphenes within 
the cell structure are reacted. After 
being defiberized, the resultant fiber or 
powder produced therefrom becomes 
the thermoplastic substance. Sheller 
Manufacturing Corporation, Portland, 


Ind. 
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Aircraft Circuit Breaker 


Supplementing the line of Class 9300 
aireraft circuit breakers which had a 
maximum capacity range of 5 to 70 
amp., the makers have announced a 
new breaker development in capacities 
of 80, 90, 100, and 125 amp. at 30 volts 
d.c. 

Primarily designed for aircraft, the 
nontrip free, vibration-proof and light- 
weight factors of these circuit breakers 
make them suitable for use in tanks, 
boats, and other mobile equipment. 
The combination of toggle switch and 
circuit breaker in a single sealed unit is 
reported to save weight, space, and 
wiring time. 

These breakers may be used for 
direct control of electric motors, light- 
ing circuits, communication and signal 
systems, or fire-control installations. 
Each breaker is calibrated and factory 
sealed; no field adjustments are neces- 
sary. 


They have been vibration tested in 


accordance with Air Corps  specifica- . 


tions. The design includes provision 
for proper operation when subjected to 
ambient temperatures of from —50° 
to +135°F. With ample overload 
capacity a circuit may be maintained 
in an emergency due to the nontrip free 
construction. Square D Company, 
Regulator Division, Detroit, Mich. 


Welding and Brazing Fluxes 

Four new welding and brazing fluxes 
have been produced primarily for the 
aireraft industry and its suppliers. 

Superior No. 6 is a nonacid silver 
solder paste flux that is reported to 
contain no free hydrofluoric acid and 
can therefore give off no hydrofluoric 
acid fumes. No. 7 is a flux designed 
especially for the torch welding of stain- 
less steel and similar chrome, nickel 
steel alloys. It is claimed to have un- 
usual penetrating qualities and a low 
melting point. 

Superior No. 8 is an Inconel torch- 
welding flux produced primarily for the 
torch welding of such airplane parts as 
mufflers and exhaust manifolds made 
of Inconel metal. This flux has good 
wetting and penetrating qualities and 
successfully scavenges the oxides created 
during the welding procedures. No. 9 
is an aluminum torch-welding flux, in- 
tended for the welding of both sheet 
and cast aluminum and its alloys. It 
also serves successfully on magnesium. 
The flux makes welds with deep pene- 
tration and free from aluminum oxides. 
It has good wetting qualities and is 
rapid in operation. 

All of these fluxes are reported to 
meet U.S. Navy and Army Air Corps 
specifications. Superior Flux Company, 
Cleveland, O. 
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Shear-Hardness Tester 


A new shear-hardness attachment 
for the Taber abraser provides a method 
for measuring the toughness quality of 
surface finishes and their ability to 
resist scratches and similar abuse re- 
sulting from actual service but not 
considered normal wear. 

A weight slides along the calibrated 
beam until it is finally located in the 
position where the correct load permits 
the tool point to cut a groove in the 
surface finish without digging through 
to the base plate. Several grooves are 
made in the surface and the most 
representative one is selected to measure 
to the nearest thousandth of an inch. 
A special Taber micrometer is furnished 
to make the measurement. The shear- 
hardness of the specimen is calculated 
by taking the reading from the ecali- 
brated beam at the forward edge of 
the adjustable weight which, together 
with the width of groove, determines 
the result by a mathematical formula. 
A small 4-in. square sample is required 
to make this test. 

In addition, the maker claims that 
the abraser accurately evaluates resis- 
tance of surface finishes to rubbing 
abrasion. Scientific wearing action by 
“Calibrase” wheels on a specimen 
clamped to a revolving turntable is 
measured in terms of “wear cycles” 
that are automatically totaled on the 
built-in counter. The Taber Instru- 
ment Corporation, North Tonawanda, 


N.Y 
Aircraft Speed Nut for Rolled 


Sections 

To meet the present trend toward 
more widespread use of rolled sections 
a new Speed Nut has been developed 
for rapid assembly of conduit, piping, 
and wire harnesses in aircraft. 

Speed Nut No. 6337 is made of special 
aircraft spring steel with a zine metal 
spray finish. It is designed to snap 
around rolled sections or stringers and 
to eliminate the need of drilling holes 
which weaken the structure. As the 
screw in the Speed Nut is tightened 
the two legs are forced inward to give a 
firm spring tension grip. The nut is 
made for 8Z and 10Z sheet metal screws 


The Tinnerman aircraft speed nut for 
rolled sections. 
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are speeding 
aircraft production 


e The tremendous expansion of the aircraft industry means the constant training of thousands 
of new workers. It is vitally necessary that training periods be both rapid and thorough 


@ Shortening the time required to teach new workers is an important step toward winning the 
war. Every hour saved brings us just that much closer to Victory. 


© For instance, no longer is it necessary, except in isolated instances, to teach aircraft workers 

" how to read blueprints. The days or weeks required for such training can be saved— in 

fact are being saved right now in many of America’s largest airplane factories by 

furnishing trainees as well as production employees with the kind of 

drawings that they can understand _three-dimensional perspectives 
made on Craftint Doubletone Drawing Paper. 


zs @ Craftint drawings have the accuracy of blueprints 
a with none of the mystery. Any good mechani- 
cal draftsman or commercial artist can 

make Craftint ‘‘Visuals.”’ 


Direct * Craftint “ONE PLY 
Doubletone is transparent 

Contact enough to. qnable che op 
H erator to shoot through 
Prints so that when the drawing 
is completed with 
three-dimensional shading 
it can be used at once to 
make blueprints, Van 
Dykes or Oxalid prints 


CRAFTINT 
SAVES 
COUNTLESS HOURS 
IN YOUR DRAFTING ROOM 
Craftint Doubletone Drawing Paper enables any 
draftsman to shade his perspective drawings in 
less than one fourth the time required for hand 
shading. The days of expensive, time wasting, 
laborious hand shading are over—when you use 
Craftint. 

Craftint shading is automatic and perfect—no 
smeared, uneven or irregular lines. 
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and designed for use on various sizes of 
“7”’ stringers. A similar Speed Nut, 
No. 6320, is made for beaded extrusions. 
Tinnerman Products Inc., Cleveland, O. 


Vertical Type Twelve-Spindle 
Automatic Screw Machine 

The Eaglesfield Verti-Matic is a 
hydraulically operated, twelve-spindle, 
vertical-type automatic bar feed and 
chucking screw machine. Designed pri- 
marily for the fast and accurate produc- 
tion of parts from round, square, or 
hexagon bar stock, the Verti-Matic 
may also be used for the machining of 
drawn steel parts of different shapes. 
Many adaptations are possible. For 
instance the machine can be used, with- 
out changing, for chucking operations 
within its capacity, as the weight of 
the parts in the long magazine tubes 
automatically discharges the finished 
pieces. 

Among the advantages claimed for 
the machine are faster production with 
less man power, simpler and faster setup 
because of pretool setup at the bench, 
and 50 per cent less floor space re- 
quirement because of the vertical con- 
struction. 

While the machine provides twelve 
different ;operations for completing a 
part, it also permits the employment of 
duplicate. operations to produce more 
than one piece at the same time. For 
example, if a part can be made in six 
stages of the turret, two pieces can be 
made at the same time by tooling the 
six in duplicate. Ifa part can be made 
in four stages, three parts can be made 
at one time. Where the part can be 
completed in one position by using the 
tools on both horizontal and _ vertical 
cylinders, the turret is held in one posi- 
tion and twelve parts are made at the 
same time. 

The machine is composed of two 
units—the machine proper and the 
control unit. Being vertical in design, 
there are no long lengths of bar stock 
to project horizontally from the ma- 
chine. In addition to the saving of 
floor space, mechanical contrivances 
used to feed the stock are eliminated, 
since the feeding is handled entirely by 
gravity through the hollow spindle 
from above. It is stated that the unit 
can be operated and tooled by the aver- 
age good mechanic. 

The Verti-Matic is operated entirely 
by Hydraulic timing, which is adjusted 
by the setting of split cams to obtain 
the timing desired. The camshaft is 
driven by an adjustable V-belt pulley, 
making it possible to obtain any timing 
cycle. This timing enables the index- 
ing to be done without shock, and 
three minor adjustments permit any 
wanted variation in the operating cycle. 
The tool feed speed is adjusted with 
an all-steel valve for each cylinder, 
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located under the cylinder. <A direct- 
connected pump forces cooling oil to 
the manifolds. The coolant volume is 
great enough to wash the chips down 
the gravity chute in the bottom of the 
oil covers into the chip box, which is 
sasily emptied when filled. As the 
machine is designed for water soluble 
coolants, there is no destructive heating 
of tools and work. The C. I. Togstad 
Company, Machine Tools Division, 
Kokomo, Ind. 


Bright Zinc Plating Methods 


A 14-page mimeographed technical 
report on bright zine plating as a sub- 
stitute for cadmium plating gives de- 
scriptions of still and barrel plating, 
using a choice of three precleaners, 
Turco Penetrol, Supertrol, or Composi- 
tion L-570 and, as the final cleaner, 
Turco Porokleen. 

Because the supply of cadmium is 
now critical, cyanide zine plating is 
replacing cadmium plating in many 
industries, according to the report. 
The new zine cyanide baths have a 
relatively high throwing power, provide 
a corrosion-resistant plate claimed to be 
as effective as cadmium, and produce 
a bright plate. Which of the three pre- 
cleaners are used depends upon plant 
facilities, the type of work to be cleaned, 
and other operating conditions. Poro- 


-kleen, the final cleaner for plating, can 


be used either in a still tank or in 
electrocleaning. Both methods are out- 
lined in the report. Turco Products, 
Ine., Los Angeles, Calif. 


Washer for Oil Temperature 
Regulators 

The Turco Surge Washer has been 
developed for cleaning aircraft oil 
temperature regulators. The washer 
is claimed to clean two oil regulators 
simultaneously, replacing the method 
whereby radiators were cleaned at over- 
haul centers by pumping solvent 
through them and flushing. It oper- 
ates by a cleaning solution pumping 
mechanism, so designed that a reversal 
of flow is obtained many times every 
minute. The pump produces a surg- 
ing action that pushes and sucks the 
cleaning solution through the interiors 
while the regulators are constantly 
being turned and tumbled so that the 
churning solution is sloshed into every 
pocket and crevice of the unit. This 
continual forceful motion was designed 
to dislodge the sand, heavy metal 
particles, and other insoluble materials 
that are then carried out by the cur- 
rent. 

Two fine-screen baskets catch heavy 
residues and metal particles washed out 
of the regulators. By examining their 
contents the operator can determine 
what parts are wearing and other in- 
dicative facts about engine conditions. 
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Turco Penetrol is the solution used 
in the machine to remove surface soil 
in the radiators, emulsifying oily and 
greasy deposits, and deflocculating car- 
bon. 

The machine consists of a 42-gal. 
steel tank, which acts as a reservoir for 
the Penetrol solution, a '/;-hp. motor 
and speed reducer, two pivoting cradles 
to hold the radiators, and a ratchet- 
and-pawl mechanism to revolve the 
cradles. A single-cylinder surge pump 
forces the solution through the radiator 
and then draws a small amount back 
with each stroke. A gate intake valve 
is actuated by an eccentric on the main 
drive shaft. When the cleaning opera- 
tion is completed, air pressure clears 
the solution from the regulators. Turco 
Products, Inc., Los Angeles, Calif. 


Vise and Angle-Plate 

The Wesson universal vise is designed 
to be mounted on a machine tool for 
angle machining operations. It per- 
mits angle milling, drilling, grinding, 
boring, reaming, slotting, buffing, tap- 
ping, honing, spot facing, counterbor- 
ing, lapping, superfinishing, grooving, 
planing, shaping, die-sinking, and other 
machining operations involving angles, 
with accuracy at high production speeds. 
It is portable and may be moved from 
one machine to another without dis- 
turbing the angle or removing the 
work, thus permitting a series of angle 
operations at the fixed angle required. 

The vise swings through 180° in the 
top plane, 90° in the vertical plane, 
and 360° in the bottom plane and is 
completely graduated in all planes. 
Vernier graduations, for use where ex- 
treme precision is required, are avail- 
able at additional cost. 

The vise is made in two sizes, one 
having a jaw-opening up to 4 in., being 
6'/, in. high overall, and the other 
having jaw-opening up to 1°/; in., being 
48/,in. high overall. Wesson Company, 
Detroit, Mich. 


The Wesson universal vise. 
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NICKEL AIDS THE MARINE INDUSTRY 


to KEEP Em Satine / 


“Uncle Needs His Ships.” That sign ina 
shipyard, a thousand miles from the sea, 
typifies the fighting spirit of America’s 
ship builders. These men will turn out 
new tonnage faster than Axis bombs 
and torpedoes can sink it. 

In peacetime, their engineering- 
thinking created efficient power plants 
that pushed ships of commerce through 
the seven seas. They designed propel- 
ling machinery—turbines, valves, pumps 
and gears—to move the ship and intri- 
cate instruments to guide and guard it 
on its important mission. 

From turbine rotors to propeller 
shafts, from reduction gears to con- 
denser tubes, those engineers relied 


upon ferrous and non-ferrous alloys 
strengthened and toughened by addi- 
tions of Nickel. They used the proper- 
ties of Nickel to fight corrosion and 
fatigue. 


During wartime, when uninterrupted 
operation of America’s bridge of ships 
means so much, the continued and 
widespread use of Nickel is convincing 
evidence of its many advantages. Now 
that sea-going metals must 
witheteand repeated de- FOPYICTORY] 
mands for stepped-up per- | 
formance, a little Nickel | 4j@ csi 
goes a long way to insure 
utmost dependability. 


WAR 


4 BONDS 
AMPS 


Marine engineers and 


designers have long known and builders 
and fitters...as well as repair crews at 
bases ’round the globe...are learning 
that, properly used, a little Nickel goes 
a long way to “keep ’em sailing.” 

For years the technical staffs of 
International Nickel have been privi- 
leged to cooperate with the men who 
build and operate ships of all types. 
Counsel, and printed data about the 
selection, fabrication and heat treat- 
ment of Nickel alloyed materials, is 
available upon request. 


Nickel 


Send for lists of available publications. Address your inquiries to Technical Library Service 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 wall st., New York, N.Y. 
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Lnstitute News 


Burden Elected Chairman of War 


Aviation Committee 


The Civil Aeronautics Administration 
has announced the election of William 
A. M. Burden, Special Aviation As- 
sistant to the Secretary of Commerce, 
as Chairman of the War Aviation Com- 
mittee. 

The committee, which is the final 
authority on air traffic problems, is 
composed of Robert A. Lovett, Assistant 
Secretary of War for Air, Artemus L. 
Gates, Assistant Secretary of the Navy 
for Air, and L. Welch Pogue, Chairman 
of the Civil Aeronautics Board. Mr. 
Pogue has been named Secretary of 
the Committee. 

The committee will receive and act 
on important policy recommendations 
of the Interdepartmental Air Traffic 
Control Board and recommendations on 
which the Board does not unanimously 
agree, according to the procedure ap- 
proved by the President and made 
effective April 22. 


Gifts to the Aeronautical 
Archives 


Among the gifts of the month were 
36 additional R.7.P. Translations, from 
the British Air Commission in Washing- 
ton. The Archives collection of more 
than 500 of these important publications 
is one of the most complete in the 
country. A catalogue of the Transla- 
tions is published in this issue on page 
117. 

Simmonds Aerocessories, Inc., gave a 
colored reproduction of “The Charge of 
the Hurricane,” a painting by Hesketh 
Hubbard. Consolidated Vultee Air- 
craft Corporation presented a portfolio 
of seven colored airplane prints. The 
Brewster Aeronautical Corporation gave 
several colored reproductions of prints 
of airplanes. Carroll Frey and The 
Penn Mutual Life Insurance Company 
sent an artist’s proof by Charles R. 
Gardner showing Blanchard’s balloon 
ascension of 1893 in Philadelphia and a 
photograph of a painting by Joseph 
Jackson on the same subject. 

A Freedman-Burnham adjustable 
pitch propeller was received from Gor- 
don L.. Freedman. P. Stammer gave a 
plate made in 1928 in honor of Col. 
Charles A, Lindbergh. J. C. Young 
Sent « cloth relic of the Pacific flight of 


W. A. M. Burden. 


Sir Charles Edward Kingsford-Smith in 


the “Southern Cross” in June, 1930. 


A medallion of the Fifth International 


Congress on 


Aerial 


Navigation 


was 


received from M. J. Thompson, of the 
University of Texas. Jamison Handy 
sent a framed copy of the well-known 
quotation on research by Charles F. 
Kettering. 

John R. Cuneo gave a typewritten 
History of the 13th Aero Squadron, by 
E. F. Richards and 8S. M. Avery. 
Shepard Dudley sent a copy of A De- 
scription of the Manly Engine, reprinted 
from the Langley Memoir on Mechanical 
Flight. Pan American Airways and 
Ross A. McFarland gave copies of 
Keeping Fit for Flying and Medical 
Program and Policies; Annual Medical 
Reports, 1941-42, two important con- 
tributions to the literature on aviation 
medicine. 

Mrs. Bella C. Landauer added to the 
great collections of aeronautical sheet 
music and other aeronautica previously 
given. The Eclipse Aviation Division 
of Bendix Aviation Corporation, Na- 
tional Aviation Corporation, and Aero 
Digest continued with gifts of duplicate 
periodicals. Edward R. Warner, S. 


Presentation of The W. J. McGough Award of Air Service Post No. 501 of The American 
Legion “For outstanding efforts to make the United States more informed regarding air 
power,” to Major Gill Robb Wilson, President of the National Aeronautic Association, 
by Major Lester D. Gardner, Vice Commander of the Post. 


Left to right 
Jr., Vice-President, Pan American Airways; 
Commander; Major Gen. Ralph Royce, U. 
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Josh Lee, Civil Aeronautics Board; Major Gardner; Samuel F, Pryor, 


.A 


Major Wilson; Col. Carroll Cone, Post 
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A RADIO FREQUENCY TOOL FOR INDUSTRY 
* 


The Fast, Accurate, Economical application of 


ELECTROMAGNETIC ENERGY 
SURFACE HARDENING... 


CASE DEPTH vs. 
HEAT TREATMENT T/ME 


NCHES 


TH 


DE 
OE 


TSF 


HEAT TREAT TIME - SECONDS 


oy 8 0.9 


The above photo shows actual test data and parts to illus- 
trate accurate control of case depth by means of simple 
adjustment of heat-treat time. The above bearing sur- 
faces were case hardened by the MEGATHERM PROCESS 
after finish grinding. There was complete freedom from 
warping and distortion. 


We invite you to discuss your problems with us. 


ured by 


Federal Telephone and Radio Corporation 


INDUSTRIAL ELECTRONICS DIVISION 
200 Mt. Pleasant Avenue, Newark. New Je rsey ASSOCIATE 
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Paul Johnston, The Curtiss-Wright 
Corporation, and many others con- 
tinued to support the Archives with 
gifts. 

Through the generosity of many com- 
panies and individuals, the collections 
of insignia of aircraft companies and the 
armed services have expanded greatly. 
Reproductions on this page and on page 
171 show some of the present collection. 
The cataloguing of the many additions 
is still in process. A description of the 
collection as a whole, together with a 
complete list of donors, will be given 
in a future issue of the AERONAUTICAL 
ENGINEERING REVIEW. 


New Corporate Members 


The following are brief summaries of 
the products and activities of companies 
that have recently become Corporate 
Members of the Institute: 


Bausch & Lomb Optical Company 
has taken an active part in the devel- 
opment of driftsights, bubble sextants, 
and similar aeronautical instruments. 
It is also interested in lighting and il- 
lumination problems in connection 
with aireraft and landing fields. Its 
war activities in these fields have been 
numerous but of a confidential nature. 
Contacts with related industries have 
resulted in contributions that cover 
the entire range of optical measuring 
instruments. 

In the aerial photographie and 
photogrammetric fields the company 
is best known for its work on long- 
focus and wide-angle lenses, as well as 
the development of the Multiplex 
equipment for accurate aerial contour 
maps. Other products are goggle 
lenses and frames of all types. 


Canadian Pacific Airlines Limited. 
In addition to the company’s primary 
business of air transportation, it is 
engaged in studying various types of 
aircraft particularly adaptable for the 
development of Canada’s natural re- 
sources in regions solely accessible by 
air or more efficiently served by this 
medium of transport. Research is also 
being conducted on types of cargo 
glider units that could be used for 
northern air transport: operation in 
Canada, as well as investigating the 
operating and pay-load characteristics 
of the various types of long-distance 
aircraft suitable for transoceanic serv- 
ice. 

Another activity is the operation 
of six Air Observer Schools and five 
engine-overhaul and_aircraft-repair- 
ing plants for the Royal Canadian Air 
Force as part of the war program. It 
has a subsidiary division known as the 
Aerial Surveys Division, which oper- 
ates a map and photographic survey 
service throughout Canada. 
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HOW MANY PARTS 


OF A COMBAT PLANE 
we 


A* a plane designer and he’ll answer, “Not one.” 


In a fighting plane or bomber, elimination of the un- 


essential has been carried to the ultimate limit. Every part, 


AIRCRAFT QUALITY WIRE however insignificant, has a necessary function. 
Every type, including stitching 
wire, hinge-pin wire, strut and he tiny spring on a bomb bay latch, the simple gusset that 
tie wire, lock wire, cotter-pin 
wire, special shape wire. Sup- reinforces a corner joint, or the bell crank on the tail control, 
plied in carbon, alloy and stain- eee . ldn’t | } 
sland or each has a vital job to do—or it wouldn't be there. 
AIRCRAFT CONTROL AND Phat’s why the materials we offer for airplane use are as 
STRUCTURAL CABLES nearly perfect as we can make them. 
COLD FINISHED BARS hat is why every pound of steel destined for such applica- 


Standard analyses in round, 


: tions is subjected to tireless check and scrutiny to safeguard 
square and hexagon shapes. - 


COLD ROLLED STRIP STEEL its quality and to assure its unfailing performance in service. 
widths up to 24 inches. [t is because of this constant striving for perfection that we 
SPRINGS 


. — ee ee have been able to “come through” with the high quality of 
Extension, Compression, Torsion, ‘ 


Flat Spiral or Motor types. 
WIRE FORMS ES 

Special formations and sizes. 
WELDING ROD 

Bare — carbon, alloy and stain- 


less. planes because our chemists, engineers and metallurgists are 
AIRCRAFT SPECIAL NAILS AND PINS 


steels and steel products necessary for America’s breath-taking 
hese products have found their place in America’s finest 


continually searching for, and finding, new and improved ways 
of making them better—and our mills have the facilities to 


produce them in large quantities. 


Here are airplane materials that have truly earned their 


wings. Use them with confidence. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Export Company, New York 


UNITED STATES STEEL 


The 


has ¢ 
Force 
of av 
ing ec 
field 
hang: 
such 
testin 
landi: 
pilot 
sories 
In 
the 
the d 
ture 
for 
and | 
of au 
const 
tube 
for 
and 
tions 


G 
peac 
mote 
Prio 
Stat 
the 
cool 
and 
stan 
blac 

hav 
vari 
beir 
the 
liqu 
gin 

sect 
aut 
plu 
tro! 
ous 


Cor 


| 
ty] 
ac 
tio 
pr 
er: 
el 
su 
m 
hy 
/ ac 
gl 
m 
Dp: 
sl 


un- 


y part, 


et that 


ont rol, 


are as 


pplica- 
eguard 
ervice, 
hat we 
lity of 


taking 


; finest 
Sts are 
d ways 


ties to 


1 their 


The Denison Engineering Company 
has cooperated with the Army Air 
Forces in the design and development 
of a wide variety of oil hydraulic test- 
ing equipment, both portable units for 
field use and stationary units for 
hangar use, and has manufactured 
such equipment, which is used for 
testing aircraft hydraulic systems, 
landing gear, propellers, automatic 
pilot devices, and other  acces- 
sories. 

In addition, it has cooperated with 
the Army Ordnance Department in 
the design, development and manufac- 
ture of atitomatic hydraulic presses 
for consolidating tracer, incendiary, 
and explosive loads in projectiles and 
of automatic hydraulic presses for re- 
consolidating tetrol pellets in burster 
tubes, for assembling shells, for black 
powder time fuse ring consolidation, 
for inserting primers in shell eases, 
and special tooling for these opera- 
tions. 


General Motors Corporation was in 
peacetime a leading manufacturer of 
motor vehicles, parts, and accessories. 
Prior to the entrance of the United 
States into the War, one division of 
the company manufactured liquid- 
cooled engines for aircraft exclusively 
and another division produced con- 
stant-speed propellers with steel 
blades. 

Since December, 1941, all divisions 
have devoted their plants to a great 
variety of war products, some of those 
being fighter and bomber planes for 
the Navy, bombers for the Army, 
liquid-cooled engines, air-cooled en- 
gines, constant-speed propellers, major 
sections of light and heavy bombers, 
automatic pilots, bombsights, spark 
plugs, landing struts, hydraulic con- 
trols, generators, motors, magnetos, 
gyroscopes, instruments, guns of vari- 
ous sizes, radiators, oil coolers, inter- 
coolers, and engine starters. 


Interstate Aircraft and Engineering 
Corporation manufactures several 
types of complete airplanes and various 
mechanical, electrical, and hydraulic 
accessories. Prewar airplane produc- 
tion was entirely commercial, while 
present activities involve tactical air- 
craft for the Army and Navy. 

Accessories now in production in- 
clude bomb shackles, hydraulic pres- 
sure accumulators, hydraulic relief 
valves, landing gear shock absorbers, 
machine-gun and cannon chargers, 
hydraulic selector valves, hydraulic 
actuating cylinders, and antiaircraft 
gunsight mechanisms. 


National Machine Products has as 
its principal wartime business the 
manufacture, for leading aircraft com- 
panies, of bomb racks and bomb 
shackles of its own design, including 
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Your panels come pre- 
cisely to your specifi- 
cations. 


LITTELFUSE 


Uniwersal FUSE PANEL No. 1505 


Blueprint comes to you without charge. With this aid you can quickly designate the 


Fuse Panel or Panels perfectly adapted to your requirements — exactly to your 
specifications. 


One number covers your mounting. Check B/P in a few moments and you have 
your own complete individual specifications. No. 1505 specifies Standard Panel 
Mounting—First dash number specifies size of fuse required; Second dash number 
specifies number of poles required. If bus bars required, specify separately, and 
specify poles to be bussed. 


READY TO MOUNT 


These strong light panels are equipped with terminals and Beryllium Copper Fuse 


Clips, or terminal studs. They meet all Air Corps requirements. They insure the 
utmost in durability. 


LITTELFUSE 


INCORPORATED 


260 Ong Street 


4757 Ravenswood Ave. 
EL MONTE, CALIFORNIA 


CHICAGO, ILLINOIS 
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its standard 1,600-lb. dual arming 
shackle, advanced trainer rack, bomb 
and chemical wing tank rack, and dual 
arming electric pursuit rack (wing 
type). Other developments include a 
fragmentation bomb shackle, a glider 
release, and an ammunition rounds 
counter. 

Other products manufactured in- 
clude gun mounts, control columns, 
and torque tube mechanisms. 

Teleflex Limited manufactures me- 
chanical remote controls of numerous 


INSTITUTE NEWS 


types and is in production of single 
and multiple controls for Canadian- 
built aircraft. 

The Teleflex system is designed to 
transmit positive control in tension or 
compression with a single cable. Con- 
struction of the cable is in the form of 
a flexible rack sliding in either a rigid 
or flexible conduit and will transmit a 
rotary or reciprocating motion or 
translate either to the other. It is 
probable that manufacture will soon 
be undertaken in the United States. 


Sections and Branches 


Buffalo Section 


A preorganization meeting of the 
Buffalo Section of the Institute was held 
on April 27 in the Kleinhans Music Hall 
in Buffalo. Twenty-three hundred per- 
sons attended the meeting. 

Igor Sikorsky was the speaker of the 
evening and showed films of the Sikorsky 
helicopter, accompanying them with a 
running commentary. Major Lester D. 
Gardner, Executive Vice-President of 
the Institute, attended the meeting and 
gave a short address. 

Robert J. Woods, Chief Engineer of 
the Bell Aircraft Corporation, acted as 
temporary chairman of the Section, 
pending election of regular officers. The 
cooperating committee consisted of R. A. 
Darby, E. E. Foster, and V. J. Norris of 
the Curtiss-Wright Corporation and J. 
S. Limage, E. J. Pelletier, and R. A. 
Wolf of Bell Aircraft Corporation. 

To defray the expenses of the meeting 
an admission fee of $0.50 was charged. 
As the attendance was greater than ex- 
pected, the $500 surplus was donated to 
the Army Air Forces relief fund. 

As it was impracticable to hold the 
organization meeting in the Kleinhans 
Music Hall, another meeting was held 
on May 20, at which time the films 
Conquest of the Air and Wings of the 
Army were shown. Ninety members at- 
tended. 

The following officers were elected for 
the fiscal year ending April 1, 1944: 
Robert Darby, Chairman; Robert Stan- 
ley, Vice-Chairman; E. R. Child, Secre- 
tary; and R. K. Koegler, Treasurer. 
Members of the Advisory Committee in- 
clude L. D. Bell and B. S. Wright, to 
serve until April 1, 1944, and Frederic 
Flader and R. J. Woods to serve until 
April 1, 1945. 


Detroit Section 


Peter Altman gave a talk on the sub- 
ject of ‘‘A Plan for Increasing the Utility 
of Private Aircraft” at a dinner meeting 
of the Detroit Section on May 5. 

Numerous ideas for increasing the 
market for civil aircraft were advanced 


during the discussion that followed 
the talk. 


Academy of Aeronautics 


During the month of April the activi- 
ties of the Academy of Aeronautics 
Student Branch included awards for 
outstanding scholarship, presented 
at a general assembly of the engi- 


ADMISSION BY TICKET ONLY 
LADIES INVITED 


A NOMINAL CHARGE OF 50¢ 
IS BEING MADE TO DEFRAY 


EXPENSES 
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neering student body, as follows: 

Term I: The book Airplane Design 
Manual by Teichmann, Fritz 
Schmidt; Term II: a Deitzen Draft- 
Scale-Angle, to Milton Sobel; Term 
III: Volumes I and II of Airplane 
Structures by Niles and Newell, to 
Nelson Davies. 

At the meeting on April 19 a paper 
titled “The Development of Armament’ 
was presented by Nelson Davies. This 
paper covered the progress of aircraft 
armament. 


The Aeronautical University 


At a meeting on April 20 one of the 
members gave a summary of his 
technical paper on ‘‘Plexiglas.” 


Alabama Polytechnic Institute 


Professor Darling of the Electrical 
Engineering department was the speaker 
at a meeting held on the evening of 
April 13. His talk was devoted to the 
present-day application of radio and 
Radar to aeronautics. 
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O help our bombers reach the target undetected is one of 

the important functions of the TITEFLEX Radio Shielded 
Ignition Harness. With all ignition wiring virtually sealed within 
the TITEFLEX shielding assembly, powerful tell-tale signals from 
the planes’ ignition system are not transmitted to enemy detection 
devices. 

Moreover, clear radio communication can be maintained be- 
tween our planes, and with their home bases. Such communication 
would be impossible if interference from the ignition systems was 
not eliminated through the use of efficient shielding. 

Perfect Shielding . . . electrically leak-proof — this is the goal 
of TITEFLEX research engineers. Continuous experiments in new 
designs ... tests in high altitude chambers... prolonged testing 
under temperature extremes... such research will produce the 
perfect shielding. 

It is such research which produced the TITEFLEX Unimold 
lead . . . and which is responsible for TITEFLEX’s continuing 
leadership in ignition and power shielding. Titeflex Metal Hose 
Company, 514 Frelinghuysen Avenue, Newark, New Jersey 


REG. U. S. PAT. OFF. 


RADIO, POWER, AND IGNITION SHIELDING—CONDUIT, FITTINGS, COMPLETE ASSEMBLIES—HIGH PRESSURE FUEL, OIL AND AIR LINES 
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Casey Jones School of 
Aeronautics 


At the regular meeting held on April 
15 two films were exhibited, the Lock- 
heed 14, and Keep’Em Flying. A special 
meeting followed on April 16, at which 
plans were made for the dinner held on 
April 22. Institute emblems were 
presented to the new members at the 
meeting. 

The film Look to Lockheed for Leader- 
ship was shown at a meeting on April 
29, and at a meeting on May 13 two 
films furnished by The Glenn L. Martin 
Company, titled Bomber and The 
Battle of Midway, were exhibited. 


Illinois Institute of Technology 


The officers inducted at the opening 
meeting of the semester are as follows: 
Robert Erickson, Chairman; Harry 
Dolfi, Vice-Chairman; Jac Chamber- 
lin, Secretary-Treasurer. 

At a meeting on March 19 Mr. 
Blakely, the guest speaker, gave a talk 
on aircraft carburation. 

The April 16 meeting was addressed 
by Prof. Albert Gail of the Aeronautical 
Engineering Department, who discussed 
the paper “Influence of Sweep on the 
Spanwise Lift Distribution of Wings,” 
by F. Theilheimer, which appeared in 


the March, 19438, issue of the JouRNAL ' 


OF THE AERONAUTICAL SCIENCES. The 
speaker also commented briefly on the 
effect of ice on airplane performance. 


North Carolina State College 


New officers were elected at a meeting 
on April 20 as follows: Chairman, 
Cliff Spruill; Vice-Chairman, J. R. 
Bailey; Secretary and Treasurer, J. W. 
Bazemore; Recording Secretary, R. E. 
Allison; Reporter 8. G. West, Jr. 


Oklahoma A and M College 


At a meeting on April 8 George 
Hanggi gave a talk on ‘Rocket Power 
for Assisted Takeoff.” It was an- 
nounced that the film Messerschmitt 110 
would be obtained and shown at the 
next meeting. 


Wayne University 


In a joint meeting with the Student 
Branch of the University of Detroit on 
April 16 two motion pictures on rotating 
wing aircraft were shown. The first 
film showed flight tests of several early 
and improved models of the Wilford 
gyroplane. The second showed the 
Focke-Achgelis helicopter. 

Herbert Lissner, an instructor at 
Wayne University, was guest speaker of 
the evening, his topic being “Experi- 
mental Methods of Stress Analysis,’ 
illustrated by slides and charts. 
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Officers, directors, Army and Navy associates of the new National Aircraft War Pro- 
duction Council, Inc. 

Left to right seated are: Frank F. Russell, J. Carlton Ward, Jr., Glenn L. Martin, 
LaMotte T. Cohu, T. Claude Ryan, Lawrence D. Bell. 


Left to right standing are: Dr. 


A. E. Lombard, Col. Nelson Talbott, Clifford C. Goad, 


Robert Gross, Harry Woodhead, J. H. Kindelberger, G. W. Vaughan, Cortlandt Gross, 
Ralph Damon, Col. D. F. Stace, Capt. Lucian Grant, I. M. Laddon. 


News of |.Ace.S. Members 


Peter Altman, who recently resigned as 
Director of the Manufacturing Research 
Department of Vultee Aircraft, Inc., has 
been appointed Special Engineer Consul- 
tant for Continental Motors Corpora- 
tion. 

Edward P. Buckley has joined Vega Air- 
craft Corporation as Engineering Assist- 
ant. 

William A. M. Burden, Special Aviation 
Assistant to the Secretary of Commerce, 
was elected Chairman of the War Aviation 
Committee of the Civil Aeronautics Ad- 
ministration. 

Vivian James Chalwin has been ap- 
pointed Manager of the Aircraft Repair 
Division of the Brush Electrical Engineer- 
ing Company, Ltd., in England. 

Richard C. du Pont resigned as President 
and Chairman of the Board of Directors of 
All American Aviation, Inc., to become 
Special Civilian Assistant to the Com- 
manding General of the Army Air Forces. 
He will have charge of the glider pro- 
gram. 

Roger F. Horton, Sales Manager of 
Dowty Equipment Corporation, has been 
appointed a member of the Hydraulic 
Pump Manufacturers Committee at 
Wright Field, which will work with the 
War Production Board and the Air 
Forces allocation group to expedite produc- 
tion of hydraulic equipment. 


Gerald W. Fay has gone to Honolulu to 
join the Pacific Division of Pan American 
Airways. 

Arthur M. Fitzpatrick, Jr., has become 
an associate of John Tjaarda & Associates. 

Wallace M. Frei is now a Flight Analyst 
in the Flight Analysis Section of the Safety 
Regulation Bureau of the Civil Aeronautics 
Administration. 

Andrew F. Haiduck has been elected 
Vice-President in Charge of Engineering at 
Bellanca Aircraft Corporation. 

Robert W. Hambrook transferred to the 
Equipment Section of the Officer’s War 
Training Program, following the closing by 
the Office of Education of its special 
aviation staff. 

Sam R. Hamilton was recently ap- 
pointed Instructor in the Aeronautical 
Engineering Department of the University 
of Minnesota. 

Oscar E. F. Holt was transferred to the 
Louisville Plant of the Airplane Division 
of Curtiss-Wright Corporation as head of 
the Aerodynamics Department. 

Barton T. Hulse transferred his activi- 
ties from Columbus to the Buffalo Plant of 
the Curtiss-Wright Airplane Division, 
where he is connected with the Research 
Laboratory. 

Robert Insley has been elected Vice- 
President and Executive Engineer of Con- 
tinental Motors Corporation. 
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Inside this package @ there’s something important... 


I 
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... the KLYSTRON* tube 
developed by Sperry 


NTIL the war is over, there are very few things 
that we can tell you about the KLYSTRON* tube. 


We can say that it is a vital factor in electronics, 
that it was developed by the Sperry Gyroscope 
Company following initial research at Stanford 
University. 

Right now, the KLYSTRON* is making very 
important contributions to essential military 
equipment. And other advances in this field 
have been made—after the war is over, some of 
these will undoubtedly contribute to the security 
and comfort of a world at peace. 


SPERRY 


GYROSCOPE COMPANY 


BROOKLYN, NEW YORK 
DIVISION OF THE SPERRY CORPORATION 


*The names KLYSTRON and RHUMBATRON were officially 
registered at the U. S. Patent Office on October 3, 1939 
by Sperry Gyroscope Company, Inc. KLYSTRON is registra 
tion No. 371650. RHUMBATRON is registration No. 371651. 
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Felix Kallis resigned from Bell Aircraft 
Corporation and has assumed the position 
of Chief Aeronautical Engineer of the 
Southwest Aircraft Corporation and also 
of Southwest Airways, Inc., at Phoenix, 
Ariz. 

Otto C. Koppen has joined the organiza- 
tion of the Henry J. Kaiser Company in 
the capacity of Chief of Design. 

Eugene J. Korda is now the head of the 
Department of Design and Production 
Illustration at the Grand Central School of 
(rt. 

Alfred Marchev, Vice-President of Re- 
public Aviation Corporation and General 
Manager of its Farmingdale plant, has 
been elected a director of the corpora- 
tion. 

Lee Ben Min has been named Engines 
Technical Assistant of the Chinese Air 
Force and is with the Washington office 
of Chinese Defense Supplies, Inc. 

Joseph E. Migut is now Flight Test 
Engineering Supervisor at the Edward G. 
Budd Manufacturing Company. 

Benham S. Pond has been appointed 
Director of the Special Development Divi- 
sion of Dowty 
tion. 

August Raspet recently joined the 
Specialties Company as a Research Physi- 
cist. 

Herbert W. Reed is now a Stress Analyst 
with Hoosier Aircraft Company. 


Equipment Corpora- 


John Rogers was recently appointed’ 


Supervisor of Engineering, Science, and 
Management of the War Training Pro- 
gram at Temple University. 

Charles E. Rosendahl has been nomi- 
nated by the President for promotion to 
the rank of Rear Admiral from his present 
rank of Captain. He has been assigned 
to take charge of a new training command 
for airship personnel at the Naval Air 
Station at Lakehurst. 

Peter F. Rossman has been promoted to 
the position of General Manager of the De- 
velopment Division of the Curtiss-Wright 
Airplane Division. 

John E. Schuler has received his com- 
mission as a First Lieutenant Naval Avi- 
ator in the United States Marine Corps. 

Manuel Silos, Jr., has joined Armco 
Engineering as a Tool and Machine De- 
signer. 

Fred W. Sturm has been advanced to 
the position of Test Engineer in charge of 
static load proof testing at Andover Kent 
\viation Corporation. 

Eugene Swanson recently joined the 
staff of Hoosier Aircraft Corporation, a 
subcontractor to Fairchild Aircraft Divi- 
sion, as an Engineer. 

George B. Thorp is now an Engineer on 
the staff of Arens Controls, Inc. 

George J. Wallace is Acting Assistant 
Chief Engineer of General Aircraft Cor- 
poration. 

Hugh Willis has been advanced to the 
position of General Sales Manager of 
Sperry Gyroscope Company, Ine., suc- 
ceeding the late M. Lynn Patterson. 


INSTELUTE NEWS 


Members Elected 


The following applicants for member- 
ship or applicants for change of previous 
grade have been admitted to membership 
in the grades indicated since the publica- 
tion of the list in the last issue of the 
REVIEW. 


Elected to MEMBER Grade 


Antonson, John Oscar, B.S.; Asst. Mgr., 
Research, The B. F. Goodrich Co. 

Barrick, Ray Erford, B.S. in M.E.; Sr. 
Stress Analyst, The Glenn L. Martin 
Co. 

Bartels, Robert Christian Frank, Ph.D.; 
Aero. Engineer, Structures Section, Bureau 
of Aeronautics, Navy Dept. 

Bauer, Louis Hopewell, M.D.; Consul- 
tant & Med. Examiner, C.A.A.; Editor-in- 
Chief, Journal of Aviation Medicine, Aero. 
Medical Association of the United States. 

Benckert, Willis Johnson, B.S. in Ae.E.; 
Stress Group Leader, The Glenn L. Martin 
Co. 

Carlisle, Edgar Grafton, Jr., B.S.; 
Supt. of Flight Research, Canadian Pacific 
Air Lines Ltd., Canada. 

Chapin, Lambert, M.A.E.; Experimen- 
tal Engineer, The Chrysler Corp. 

Gilgan, Joseph James, B.S. in E.E.; 
Stress Analyst, Boeing Aircraft Co. 

Gray, William Lee, B.S. in M.E.; Stress 
Project Engineer, Wichita Div., Boeing 
Aireraft Co. 

Hall, Stanley Ashbury, I'light Com- 
mander, Arizona Gliding Academy. 

Hapke, Albert Theodore, Jr., Ph.B.; 
Asst. Director, Military Contracts, Repub- 
lic Aviation Corp. 

Harper, Thomas Campbell, Design « 
Construction Engineer, The B. F. Good- 
rich Co. 

Harris, Charles Overton, Sc.D.; Asst. 
Prof. of Mechanies, Illinois Inst. of Tech. 

Holben, Martin M., B.S. in M.E.; 
Project Engineer, Wright Aeronautical 
Corp. 

Hoyt, John Robert, A.B.;  Lt., Asst. 
Flight Training, U.S. Navy Flight Train- 
ing, Navy Dept. 

Hulett, Richard Bassett, B.S. in Ae.E.; 
Aerodynamicist, Willow Run Bomber 
Plant, Ford Motor Co. 

Katzoff, Samuel, Ph.D.; 
N.A.C.A. 

Keller, Russel J. B., B.M.E.; Brake 
Engineer, The B. F. Goodrich Co. 


Physicist, 


Knight, John Herbert, Assoe. 
Airport Engineer, C.A.A. 
Kupelian, Vahey S., B.M.l.; Power 


Plant Engineer, Goodyear Aircraft Corp. 

Lapin, Ellis, B.S. in M.E.; Aerodynami- 
cist, Douglas Aircraft Co., Inc. 

MacTernan, Frank Charles, III, B.S. in 
Ae.E.; Aero. Engineer, Hamilton Stand- 
ard Propeller Div., United Aircraft Corp. 

Medwecki, Joseph, Group Leader, 
Drawing Office, The DeHavilland Aircraft 
of Canada, Ltd. 


Mills, John Burne, B.E.; Technical 
Manager, DeHavilland Aircraft Pty. 
Ltd., Australia. 

Murbach, Jacob Frederick, B.E.; Asst. 
to Director, Patent Research Div., Manu- 
facturer’s Aircraft Association, Inc. 

Nubar, Yves, Ph.D., C.E.; Aerodynam- 
ics Engineer, York Aircraft Corp. 

Ogden, Albert S., B.S.; Chief Aero- 
dynamicist, York Aircraft Corp. 

Orr, Nolan Bristow, C.E.; Group Engi- 
neer, The Glenn L. Martin Co. 

Patterson, William Allen, President, 
United Air Lines Transport Corp. 

Redpath, Peter Harold, Chief Naviga- 
tor, Transcontinental & Western Air, 
Inc. 

Robins, Samuel Davis, B.S.;  Consul- 
tant, Hopkinson Laboratories, Inc. 

Saibel, Edward Aaron, Ph.D.; Assoc. 
Prof. of Mechanics, Carnegie Inst. of 
Tech. 

Staniford, Joseph Warren, B.S. in Arch.; 
Sr. Layout, Lockheed Aircraft Corp. 

Strehl, Gaylord LaVerne, M.S.E.; Sr. 
Stress Analyst, Lockheed Aircraft 
Corp. 

Waze, Philip Arthur, Sr. Project Engi- 
neer, Eastern Aircraft Trenton Div., 
General Motors Corp. 

Wilson, Gill Robb, D.Sc.; State Direc- 
tor of Aviation, State of New Jersey. 


Elected to Industrial Member Grade 


Ingram, Edward G., Assoc. Editor, 
AERONAUTICAL ENGINEERING REVIEW, 
Institute of the Aeronautical Sciences. 

Reeve, Harris Franklin, Managing Edi- 
tor, AERONAUTICAL ENGINEERING RE- 
view, Institute of the Aeronautical Sci- 
ences, 

Thomas, Albert Gaston, Maintenance 
Personnel Instructor, Pan American Air- 
ways System. 

Thomas, Paul Walter, B.S. in Ee.; First 
Vice-President, G & A Aircraft, Ine. 

Younger, C. J., Vice-President, Chase 
National Bank. 


Elected to Technical Member Grade 


Adams, John S., Jr., Cadet, U.S. Army 
Air Forces. 

Allen, James William, Engineer, Boeing 
Aircraft Co. 

Bow, George Loch, B.S.; Chief Inspec- 
tor, Lighter-than-Air; Goodyear Aircraft 
Corp. 

Bull, Gifford, B.M.E.; Asst. Project 
Engineer, Sperry Gyroscope Co., Inc. 

Carrington, James Howard, Flight Test 
Engineer & Aerodynamicist, Northrop 
Aircraft, Inc. 

Chattler, Leo Morse, B.S. in M.E.; 
Ensign, Asst. to Chief, U.S. Navy. 

Coleman, James Cuthbert Barrington, 
Foreman, Hydraulic Dept., Clark-Ruse 
Aircraft Ltd., Canada. 
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TIME-SAVING, WORK-SAVING SERVICE 
for Engineers and Designers of War Products 


Just as Hyatt Roller Bearings are helping 
to speed up Victory in war equipment and 
in the machines that produce it, now the 
new Hyatt Engineering Handbook is in 
the fight. 


It’s a quick-reference manual...sort of 


a “scrap book” collection of fundamental 
engineering data such as you might assemble 
yourself, from various sources, to obviate 
the necessity of poring through numerous 
books to find certain formulae or data. 

In addition, it contains much new material 
which eliminates lengthy calculations. For 


example, in the 10-page section on Press 


Fits, charts are used to determine the expan- 
sion and contraction of compound cylinders 
and the radial pressure existing between 
them. Desired information can be read 
directly from the charts. 

A limited edition of this new 96-page 
Roller Bearing Engineering Handbook is 
now being distributed to leading engineers 
and designers throughout the country. A 
request on your company letterhead, Stating 
your position, will bring you a copy with 
our compliments. Hyatt Bearings Division, 
General Motors Corporation, Harrison, 


New Jersey 


HYATT ROLLER BEARINGS 
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Dankenbring, Henry Dieter, B.S. in 
\e.E.; Design Draftsman, The Glenn L. 
Martin Co. 


Dardeck, Ben Victor, [Engineering 
Draftsman, Vought Sikorsky Aircraft 
Corp. 


Dehlinger, Hans, B.S.E.; Stress Ana- 
lyst, The Glenn L. Martin Co. 

Freeborn, Thomas Milton, Central Air- 
cratt Ltd., Canada. 

Gardner, Royal Cladene, B.S8.; Research 
Engineer, Goodyear Aircraft Corp. 

Gottlieb, Selma, B.A.; Aerodynamicist, 
Franklin Institute. 

Harris, Joseph Raymond, Layout 
Draftsman & Group Leader, Waco <Air- 
craft Co. 

Jarck, Berneice Helen, A.B.; Assoc. 
Editor, AERONAUTICAL ENGINEERING RE- 
view, Institute of the Aeronautical Sci- 
ences. 

Kadlick, Frank Michael, 
Douglas Aircraft Co., Ine. 

Kennedy, Robert Evan, B.S. in C.E.; 
Charge of Stress, Lighter-than-Air, Good- 
year Aircraft Co., Inc. 

Kleinman, Joseph Maurice, B.S. in 
A.E.; Instructor Instruments, 
\.A.F. Technical Training Command. 

Krouse, LeRoy, B.S. in Ae.E.; 
Analyst, Bell Aircraft Corp. 

MacClure, Robert Ian, Lt., Electrical 
& Mech. Engineer, R.E.M.E., 
Royce, Ltd., England. 

Mariano, Toribio S., B.S. in E.E.; Asst. 
Aero Engineer, Wright Field. 

Marinelli, Joseph, Aero. Engineer, 
Power Plant Layout, Eastern Aircraft 
Div., General Motors Corp. 

Mathers, Robert Leslie, Stress Analyst, 
Northrop Aircraft, Ine. 

Nielsen, Jack Norman, B.S. in M.E.; 
Asst. Mech. Engineer, Langley Mem. 
Aero. Lab., N.A.C.A. 

Parente, Anthony Robert, M.A.; Stress 
Analyst, Bristol Aeronautical Corp. 

Peppler, Thomas Pinkney, B.S. in 
M.E.; Flight Test Engineer, The Glenn L 
Martin Co. 

Poppenhusen, Conrad Henry, Tool De- 
signer, Timm Aircraft Co. 

Rahn, Harold Christian, B.Ae.E.; Stress 
Engineer, Wichita Div., Boeing Aircraft 
Co. 

Schell, Edwin Wright, B.S.; | Jr. Asst. 
Flight Test Engineer, Consolidated Vultee 
Aireraft Corp. 

Schramm, Herbert Theador, Process 
Toll Engineer, Stinson Aircraft Div., Con- 
solidated Vultee Aircraft Corp. 

Staudt, Robert Cronin, B.M.E.; Jr. 
Aero Engineer, Aircraft Engine Research 
Lab., N.A.C.A. 

Sutkowski, George Peter, B.Ae.E.; 
Stress Engineer, Boeing Airplane Co. 

Terry, Evan, Engineering Rep., Con- 
solidated Vultee Aircraft Corp. 

Voymas, James Steven, Power Plant 
Engineer, Consolidated Vultee Aircraft 
Corp 


Drattsman, 


Assoc. 


Stress 


Rolls- 
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Wadro, Gail, Assoc. Editor, AERONAUTI- 
CAL ENGINEERING REvIEw, Institute of 
the Aeronautical Sciences. 
Watriss, Frederic Whitney, 8.B.; Re- 
search Assoc., Mass. Inst. of Tech. 


Transferred from Student to Technical 


Member Grade 


Adams, Stewart Peter, Designer «& 
Draftsman, Fairchild Aircraft Div., Fair- 
child Engine & Airplane Corp. 

Ahrens, Donald James, B.S. in Ae.E.; 
Engineer, Cessna Aircraft Co. 

Amatt, William Jr., B.Ae.E.; 
neer, Airplane  Div., 
Corp. 

Arnold, Alison Mansfield, B.S. in M.E.; 
Engineering <Asst., Lockheed Aircraft 
Corp. 

Arnow, Leonard, B.A.E.; Aero. Engi- 
neer, Douglas Aircraft Co., Ine. 

Bergeron, Paul Jean, Specification Engi- 
neer, Fairchild Aircraft Div., Fairchild 
Engine «& Airplane Corp. 

Bush, Walter Roy, B.A.E.; Research 
Engineer, Republic Aviation Corp. 

Carroll, Frank Theodore, Jr., B.S. in 
M.E.; 2nd Lt., U.S. Army Air Forces. 

Clarke, Martyn Victor, B.A.E.; 
neer, Douglas Aircraft Co., Ine. 

Dempsey, Walter W., Acro. Engineer, 
The Dow Chemical Co. 

Dietrich, Fred Herman, B.S. in Ae.E.; 
Officer Candidate, U.S. Army Air Forces. 

Dietz, Robert E. 

Dooley, James Ervin, Ae.E.; 
Candidate, U.S. Army Air Forces. 

Drake, Hubert Munson, B.S. in Ae.E.; 
Jr. Aero. Engineer, Langley Mem. Aero. 
Lab., N.A.C.A. 

Ebin, Joseph Alexander, B.A.E.; U.S. 
Army. 

Fleddermann, Richard Grayson, B.S. in 
Ae.E.; Aerodynamicist, El Segundo Div., 
Douglas Aircraft Co., Ine. 

Frisch, Edward, Stress Engineer, Fair- 
child Aircraft Div., Fairchild Engine & 
Airplane Corp. 

Funk, Jack, B.S. in A.K.; Jr. Aero Engi- 
neer, Langley Mem. Aero. Lab., N.A.C.A. 

Grady, Walter F., B.S. in Ae.E.; Jr. 
Aero. Engineer, U.S. Army Air Forces, 
Wright Field. 

Gregorius, Thomas Karl, B.S. in M.E.; 
2nd Lt., U.S. Army Air Forces. 

Goldberg, Harry Morris, B.A.E.; Aero- 
dynamicist, United Aircraft Corp. 

Hardin, William Ross, B.S. in Ae.E.; 
Jr. Engineer, El Segundo Div., Douglas 
Aireraft Co., Ine. 

Harrigan, William Patrick, Ae.E.; Flight 
Test Engineer, Airplane Div., Curtiss- 
Wright Corp. 

Hertzberg, Abraham, B.S. in Ae.E.; Jr. 
Engineer, Airplane Div., Curtiss-Wright 
Corp. 

Kouns, John Henry, B.S. in Ae.E.; 
Engineer, Bell Aircraft Corp. 


Jr. Engi- 
Curtiss-Wright 


Engi- 


Officer 
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Lechenger, Louis Charles Rafael, B.S. 
in M.E.; Ensign, A-V(P), U.S.N.R. 
Lenert, August Albert, Jr., B.S. in Ae.E.; 


Officer Candidate, U.S. Army = Air 
Forces. 

Lettvin, Norman, B.S. in C.E.; Jr. Engi- 
neer, Aircraft Engine Research Lab., 
N.A.C.A. 

Limke, Eugene John. 

Lombardo, Thomas Peter, B.Ae.E.; 


Aviation Cadet, USS. 
Forces. 

Malvestuto, Frank Stephen, B.S. in 
Ae.E.; Jr. Research Engineer, Langley 
Mem. Aero. Lab., N.A.C.A. 

Marquardt, Roy, M.S.; 
namicist, Northrop Aircraft, Ince. 

Martenson, Carroll, B.S. in Ae.E.; En- 
sign, U.S.N.R. 

McHenry, Frank Raymond, Ae.FE.; Sr. 
Stress Computer, Lockheed Aircraft 


Army Air 


Aerody- 


Corp. 

McQuilkin, Frederick Taylor, B.S. in 
M.E.; Jr. Detailer, North American Avia- 
tion, Inc. 

McRoberts, Donald Newton, B.S. in 
Ae.E.; Engineering Asst., Lockheed Air- 
craft Corp. 

Medici, Joseph John, B.S. in M.E.; Jr. 
Aero. Engineer, Wright Field. 

Mitchiner, Simon Turner, B.Ae.E.; 
Student Engineer, Pratt & Whitney Air- 
craft Div., United Aircraft Corp. 

Mullaney, George Joseph, B.A. in 
Ae.E.; Stress Analyst, Chance Vought 
Aireraft Div., United Aircraft Corp. 

Okawa, Jesse. 

Painter, Warren, B.Ae.E.; Stress 
Analyst, Airplane Div., Curtiss-Wright 
Corp. 

Payne, Louis Amos, A.E.; 
U.S. Army Air Forces. 

Perlin, Jordan, B.Ae.E.; Jr. Facilities 
Engineer, Kollmorgen Optical Corp. 

Pratt, Kermit George, B.Ae.E.; Jr. 
Aero. Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Pych, Theodore John, Aero. Engineer, 
Fairchild Aircraft Div., Fairchild Engine 
«& Airplane Co. 

Rasmussen, Leonard Joseph, B.Ae.E.; 
Aviation Cadet, U.S. Naval Air Corps. 

Rechler, Morton Daniel, B.Ae.E.; Avia- 
tion Cadet, U.S. Army Air Forces. 

Reznicek, William John, B. Ae.E.; Doug- 
las Aireraft Co., Ine. 

Rossow, Paul Norman, B.Ac.E.; Cadet, 
U.S. Army. 

Rubin, Joseph, B.S. in Ae.E.; Aviation 
Cadet, U.S. Army Air Forces. 

Schade, Robert Oliver, B.S. in A.E.; 
Jr. Aero. Engineer, Langley Mem. Aero. 
Lab., N.A.C.A. 

Scharnberg, Russell Conrad, B.S. in 
Ae.E.; Private, U.S. Air 
Forces. 

Schwarzbach, Jerome Mitchell, B.S. in 
Ae.E.; Aerodynamics Engineer, Airplane 
Div., Curtiss-Wright Corp. 


Corporal, 
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ighters are only as fast ~ 
as THEIR TIRES! 


Drawing from actual photograph @ AA 
of a cannon-bearing Bell Aircraft ZA. ZA 
Army P-39 Airacobra. go 

The faster a fighter is in the air...the faster it has 
to take-off and land... naturally. 


American engineering genius was more than equal 
to the challenge of giving us the world’s fastest fight- 
ing planes. .. but it was up to General to build a tire 
that could take the terrific punishment on the ground. 


Now ... every day... America’s fighters are 
proving that they have the fire-power and speed = 
it takes to keep command of the air...and = = 
General Tires are proving that they can take them 
up and put them down safely. == 


For every kind of ship, General 
is supplying tires with the 
built-in strength and quality that 
spell safety. For your safety, 
too ... depend on General. 


See your Fixed Base Operator or Write 


THE GENERAL TIRE & RUBBER CO. 


Aviation Division, Akron, Ohio 


—KNOWN AROUND THE WORLD 
FOR QUALITY AND SAFETY 
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Schwertfeger, Villa Margaret, B.S. in 
Ae.E.; Stress Engineer, E] Segundo Div., 
Douglas Aircraft Co., Inc. 

Seawell, Samuel Davis, B.S. in Ae.E.; 
Officer Candidate, U.S. Army Air 
Forces. 

Sohl, William James, B.S. in Ae.E.; 
Aviation Cadet, U.S. Army Air Forces. 

Stern, Mayer, B.S. in Ae.E. 

Stevenson, Joseph Robert, B.S. in 
M.E.; Aerodynamicist, North American 
Aviation, Inc. 

Stewart, Lawrence Estabrook, 8.B. in 
Ae.E.; Ensign, U.S.N.R. 

Thomas, Morton Irwin, Aero. Structural 
Engineer, Fairchild Aircraft Div., Fair- 
child Engine & Airplane Corp. 

Thompson, Robert Emerson, B.S. in 
A.E.; Aviation Cadet, U.S. Army Air 
Forces. 

Vaffis, John C. 

Velkoff, Henry, B.S. in M.E.; Engineer- 
ing Asst., Lockheed Aircraft Corp. 

Vicars, Robert James, B.S. in Ae.E.; 
Stress Engineer, Fisher Aircraft Div., 
General Motors Corp. 

Volberding, Thomas Ray, B.S. in Ae.E.; 
Project Engineer, Northwest Airlines, 
Inc. 

Wackenhut, Norman Henry, B.S. in 
M.E.; Engineer, Airplane Div., Curtiss- 
Wright Corp. 

Waeldner, William John, Jr., B.S. in 
Ae.E.; Engineering Trainee, Propeller 
Div., Curtiss-Wright Corp. 

Wagner, William Walter. 

Walker, Merton George, Jr., B.S. in 
Ae.E. 

Ward, Emmet Turner, B.S. in Ae.E.; 
The Dow Chemical Co. 

Williams, Edgar Purell, Aero- 
dynamicist, Douglas Aircraft Co., Inc. 

Winslow, William R., B.Ae.E.; Jr. 
Flight Test Engineer, Airplane  Div., 
Curtiss-Wright Corp. 

Wischmeyer, Irving John Arthur, Jr. 
Layout Draftsman, Ryan Aeronautical 
Co. 

Woodward, Arthur Whitsel, B.S. in 
Ae.E.; Jr. Aero. Engineer, Aircraft Engine 
Research Lab. 

Wyche, Benjamin Walker, Jr., B.S. in 
Ae.E.; Officer Candidate, U.S. Army Air 
Forces. 


Elected to Affiliate Grade 


Cunningham, James Read, B.A., Sci- 
ence Teacher, Franciscan Brothers of 
Brooklyn. 

Gardner, Perry Lockwood, Chief Drafts- 
man & Asst. Engineer, Bruns Kimball & 
Co. 

Genser, Maurice Leonard, M.A.; Asst. 
Instructor, Army Air Forees Technical 
School. 

Hildt, John McLean, Jr., Ternstedt 
Mfg. Div., General Motors Corp. 

Montero M., Celso Fco., Dominican 
Republic National Army. 


INSTITUTE NEWS 


Raisen, Tex Milton, Sr. Aero. Detail 
Draftsman, Kellett Autogiro Corp. . 

Reichers, Anna E., B.A.;_ Service 
Engineer, Consolidated Vultee Aircraft 
Corp. 

Rice, Arthur Henry, A.B.; Director of 
Education & Editor, The National Ex- 
change Club; Aviation Correspondent. 

Shotz, Sidney A., Asst. Instructor, Army 
Air Forces Technical School. 


Necrology 
Howard Burtis Dilatush, Jr. 


Howard Burtis Dilatush, Jr., was 
killed in an airplane accident while per- 
forming his duties as an Assistant 
Flight Test Engineer connected with the 
United States Naval Air Station at 
Anacostia, D.C. 

He was born at Seattle, Wash., June 
5, 1914, and received his degree of 
Bachelor of Science in Aeronautical 
Engineering at the University of Wash- 
ington in June, 1939. From then until 
1941 he was engaged in stress analysis 
work at the Ryan Aeronautical Com- 
pany at San Diego, Calif. In 1941 he 
was appointed to the service of the 
Government and moved to Washington, 
continuing his work in flight testing 
until the time of his death. 


Walter Wynne Webster 


Walter Wynne Webster, a Captain in 
the U.S. Navy and Manager of the 
Naval Aircraft Factory at Philadelphia, 
lost his life on March 16, 1948, in his 
fifty-fifth year in an accident while 
making a routine flight to Washington. 

A native of Fargo, N.D., where he 
was born July 28, 1888, Captain Web- 
ster graduated from the U.S. Naval 
Academy in 1911 and also took degrees 
of Bachelor and Master of Science in 
Naval Architecture from Massachusetts 
Institute of Technology. From 1916 
to 1920 he was assigned to the Puget 
Sound Navy Yard, holding the titles 
successively of Assistant Shop Super- 
intendent, Assistant Inside Superintend- 
ent, and Assistant Outside Superintend- 
ent, after which he was transferred to 
the New York Navy Yard as Shop 
Superintendent, Hull Division. 

From 1922 to 1925 he was in the 
Airplane Design Division of the Bureau 
of Aeronautics and in the latter year was 
made Production Superintendent at the 
Naval Aircraft Factory, advancing to 
Chief Engineer there in 1927. Return- 
ing to the Bureau of Aeronautics in 
1929, Captain Webster served as Head 
of Airplane Design until 1933, when he 
was assigned to training as a Naval 
Aviator at the Pensacola Naval Air 
Station. Since 1936 he had_ been 
Manager of the Naval Aircraft Factory 
and since 1941 was Director of Materials 
for the Bureau of Aeronautics. 
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Personnel Opportunities 


This column is for the use of individ- 
ual members of the Institute seeking 
new connections and organizations of- 
fering employment to aeronautical spe- 
cialists. Any member or organization 
may have requirements listed without 
charge by writing to the Secretary of the 
Institute. 


WANTED 


Research Engineer with training in 
electrical engineering and physics; ex- 
perience in development or research 
on electrical devices and equipment 
with a major industry; design and air- 
craft experience desirable; for West 
Coast employment by essential war 
industry. Address inquiries to Box 
186, Institute of the Aeronautical 
Sciences. 


Engineers with experience in aero- 
dynamics, structures, processes, lay- 
out, and leadmen. All military work. 
If now employed to your full ability 
on essential war work, release from 
your present employer will be neces- 
sary. Address inquiries to Box 185, 
Institute of the Aeronautical Scei- 
ences. 


Aeronautical Engineers urgently 
needed by Consolidated Vultee Air- 
craft Corporation, Fort Worth Divi- 
sion, to execute program of extensive 
development of large aircraft. Ap- 
plicants must have technical training 
and not presently employed in essen- 
tial war industries. Apply direct 
to 921 Lamar St., Fort Worth, 
Tex. 


AVAILABLE 


Test Pilot. Aeronautical Engineer, 
B.S. in Ae., 1940, 3 years’ experience as 
aerodynamicist and flight test engi- 
neer on military planes; licensed pilot, 
graduate Primary and Secondary 
C.P.T. courses, balance of time in light 
planes. Desires position as apprentice 
test pilot with company on West 
Coast. Address inquiries to Box 184, 
Institute of the Aeronautical Sci- 
ences. 


Aeronautical Engineering Executive 

College graduate, aeronautical engi- 
neer with twelve years’ experience in 
all phases of aircraft engineering in- 
cluding design, organization, adminis- 
tration, coordination with Govern- 
ment aircraft procuring agencies. De- 
sires responsible executive position. 
Available July. Address inquiries to 
Box 187, Institute of the Aeronautical 
Sciences. 


“Black Light’’ testing makes certain the bond 
is perfect on edges of all Mallory Bearings. 
Under its magic rays, microscopic voids and 
cracks show up by fluorescence. A filter cuts out 
visible radiation from the “Black Light”, 
allowing only ultra-violet radiation to pass, 


MALLORY Bearings 
Meet Critical Loads Superbly 


Whuerr ordinary bearing surfaces are inadequate to meet the stresses 
and strains a fighter plane’s engine must undergo, Mallory Bearings func- 
tion marvelously. They can take the terrific pounding and fatigue stresses 
imposed by suddenly applied loads from a high powered pursuit plane 
in action. 


Mallory Bearings are made by Mallory’s Mallosil Process of bonding 
silver to base metal backings. They provide a tough, homogeneous, heat 
dissipating silver surface of high fatigue resistance; ample strength and 
hardness; and high resistance to seizure. 


What is more, Mallory Bearings are precision made. Through use of 
newly designed precision tools and test instruments, skilled Mallory ecrafts- 
men have set remarkable records for exactness and uniformity in produc- 
ing bearings, bushings, pinion races, gear races and other aircraft engine 
parts. With tolerances measured in split-thousandths, they are turning out 
ever-increasing quantities of precision parts with an accuracy and uni- 
formity considered impossible only a few short months ago. 


Continuous experimental designing and testing indicate even greater results 
for the future. The experience and technique gained in War production 
will be invaluable for commercial motors development when Peace has 
arrived. Consult us on the possibilities of the Mallosil Process for you. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA © Coble Address — PELMALLO YO. 


Trademorks Reg. U. S. Pat. Off.—Mallosil, Rectostarter, Vibrapack 


PR MALLORY & CO Inc SERVES THE AVIATION, THE AVIATION-INSTRUMENT AND 
ALLOR THE AVIATION-COMMUNICATION FIELD WITH WELDING 
TIPS, THE MALLOSIL PROCESS — BEARINGS, SPECIAL ALLOYS, 


ELECTRICAL CONTACTS, VIBRATORS, VIBRAPACKS, CONDENSERS, ROTARY AND PUSH BUTTON 
SWITCHES, ELECTRONIC EQUIPMENT, COMMUNICATIONS HARDWARE, RECTOSTARTERS 
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Aeronautical Engineering Review 
Directory of 
Aircraft Products and Services 


The companies listed in this directory contribute to the support of the Institute of the Aeronautical Sciences, 
the Journal of the Aeronautical Sciences and the Aeronautical Engineering Review through Corporate Mem- 
bership dues, or advertising or both. The directory is revised each calendar quarter to include listings of new 
advertisers and Corporate Members of the previous quarter. 

The Institute will appreciate any consideration that members and subscribers can give to the products or 


It will be glad to assist in obtaining complete information on listed or any other 
products or services not included. 


services of these companies. 


ADHESIVES 
CASEIN COMPANY OF AMERICA 
CELANESE CELLULOID CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
THE B. F. GOODRICH COMPANY 
I, F, LAUCKS, INC. 
PLASTICS DIVISION, MONSANTO CHEMI- 
CAL COMPANY 
THE RESINOUS PRODUCTS & CHEMICAL 
COMPANY 
UNITED STATES PLYWOOD CORPORA- 
ON 


N 
UNITED STATES RUBBER COMPANY 


AIR COMPRESSORS 
ALLIS-CHALMERS MANUFACTURING 
COMPANY 
BENDIX AVIATION CORPORATION 
ROMEC PUMP COMPANY 


AIR TRANSPORTATION 
AMERICAN AIRLINES, INC. 
CANADIAN PACIFIC AIRLINES, LTD. 
EASTERN AIR LINES, INC. 
NORTHWEST AIRLINES, INC. 
PAN AMERICAN AIRWAYS SYSTEM 
TRANSCONTINENTAL & WESTERN AIR, 

INC. 


UNITED AIR LINES TRANSPORT COR- 
PORATION 


AIRCRAFT 
BEECH AIRCRAFT CORPORATION 
BELL AIRCRAFT CORPORATION 
BOEING AIRCRAFT COMPANY 
BREWSTER AERONAUTICAL CORPORA- 


IN 
EDWARD G. BUDD MANUFACTURING 
COMPANY 
CONSOLIDATED VULTEE AIRCRAFT 
CORPORATION 
CULVER AIRCRAFT CORPORATION 
CURTISS-WRIGHT CORPORATION 
DOUGLAS AIRCRAFT COMPANY, INC. 
EASTERN AIRCRAFT DIVISION, GEN- 
ERAL MOTORS CORPORATION 
ENGINEERING & RESEARCH CORPORA- 


FAIRCHILD AIRCRAFT DIVISION, FAIR- 
CHILD ENGINE AND AIRPLANE COR- 
PORATION 

FLEETWINGS, INC. 

GRUMMAN AIRCRAFT ENGINEERING 
CORPORATION 

HIGGINS AIRCRAFT, INC 

KELLETT AUTOGIRO CORPORATION 

LOCKHEED AIRCRAFT CORPORATION 

McDONNELL AIRCRAFT CORPORATION 

THE GLENN L. MARTIN COMPANY 

NORTH AMERICAN AVIATION, INC. 

NORTHROP AIRCRAFT, INC. 

REPUBLIC AVIATION CORPORATION 

RYAN AERONAUTICAL COMPANY 

UNITED AIRCRAFT CORPORATION, 
CHANCE VOUGHT AIRCRAFT DIVI- 
SION, SIKORSKY AIRCRAFT DIVISION 


AIRPLANE STRUCTURAL 
PARTS & SUBASSEMBLIES 


PARTS MANUFACTURING COM- 
‘ANY 


BELL AIRCRAFT CORPORATION 
AERONAUTICAL CORPORA- 
ION 


DOAK AIRCRAFT COMPANY 

DOUGLAS AIRCRAFT COMPANY, INC. 

E. lL DU PONT DE NEMOURS & COM- 
PANY, INC 


EASTERN AIRCRAFT DIVISION, GEN- 
ERAL MOTORS CORPORATION 

FAIRCHILD AIRCRAFT DIVISION, FAIR- 
CHILD ENGINE AND AIRPLANE COR- 
PORATION 

FIRESTONE AIRCRAFT COMPANY 

FLEETWINGS, INC. 

HAMMOND AIRCRAFT COMPANY 

INTERCONTINENT AIRCRAFT CORPORA- 


TION 

INTERSTATE AIRCRAFT & ENGINEER- 
ING CORPORATION 

KELLETT AUTOGIRO CORPORATION 

McDONNELL AIRCRAFT CORPORATION 

McQUAY, INC. 

NORTHROP AIRCRAFT, INC. 

ROHR AIRCRAFT CORPORATION 

TECHNICAL PLY-WOODS 

UNITED STATES PLYWOOD CORPORA- 
TION 


THE WEATHERHEAD COMPANY 
WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


AIRPORT EQUIPMENT 
ALLIS-CHALMERS MANUFACTURING 
COMPANY 
AMERICAN AUTOMATIC ELECTRIC 
SALES COMPANY 
BENDIX AVIATION CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
STEWART-WARNER CORPORATION 
WESTINGHOUSE ELECTRIC & MANUFAC- 
TURING COMPANY 
WHITING CORPORATION 


AIRSHIPS 
GOODYEAR AIRCRAFT CORPORATION 


ALTIMETERS 
BENDIX AVIATION CORPORATION 
KOLLSMAN INSTRUMENT DIVISION, 
SQUARE D COMPANY 


ALUMINUM 
AIRESEARCH MANUFACTURING COM- 
PANY 


ALUMINUM COMPANY OF AMERICA 
REYNOLDS METALS COMPANY 


AMMUNITION BOXES & 
CASTINGS 


BELL AIRCRAFT CORPORATION 

ENGINEERING & RESEARCH CORPORA- 
TION 

FIRESTONE AIRCRAFT COMPANY 

FLEETWINGS, INC. 

McQUAY, INC 

TECHNICAL PLY-WOODS 

UNITED STATES PLYWOOD CORPORA- 
TION 


ANTI-KNOCK FLUIDS 
ETHYL CORPORATION 


ARMAMENT & EQUIPMENT 
BELL AIRCRAFT CORPORATION 
BENDIX AVIATION CORPORATION 
ENGINEERING & RESEARCH CORPORA- 
TIO} 


IN 
FIRESTONE AIRCRAFT COMPANY 
GENERAL AVIATION EQUIPMENT COM- 
PANY, INC. 
GENERAL ELECTRIC COMPANY 
GUARDIAN ELECTRIC MANUFACTUR- 
ING COMPANY 
WHITING CORPORATION 


AUTOMATIC PILOT 
SPERRY GYROSCOPE COMPANY, INC. 
BATTERIES & BATTERY 
EQUIPMENT 


FIRESTONE AIRCRAFT COMPANY 
P. R. MALLORY & COMPANY, INC. 


BEARINGS 


THE FAFNIR BEARING COMPANY 

P.R. MALLORY & COMPANY, INC 
MINIATURE PRECISION BEARINGS 
NORMA-HOFFMANN'_ BEARINGS COR- 


PORATION 
SHENANGO-PENN MOLD COMPANY 


BELTS, SAFETY 


FIRESTONE AIRCRAFT COMPANY 
SWITLIK PARACHUTE COMPANY 


BOMB RACKS 
SPRIESCH TOOL & MANUFACTURING 
COMPANY 
WESTINGHOUSE ELECTRIC & MANUFAC- 
TURING COMPANY 


BOOKS, TECHNICAL 
BUNHILL PUBLICATIONS, LTD 
LINCOLN ELECTRIC COMPANY 


BRAKES 


BENDIX AVIATION CORPORATION 

FIRESTONE AIRCRAFT COMPANY 

THE GENERAL TIRE & RUBBER COM- 
PAN 


A} 
THE B. F. GOODRICH COMPANY 


BRASS 
SHENANGO-PENN MOLD COMPANY 


BRONZE 
SHENANGO-PENN MOLD COMPANY 


BUILDINGS 
UNITED STATES PLYWOOD CORPORA- 
TION 


BUSHINGS 
FIRESTONE AIRCRAFT COMPANY 
SHENANGO-PENN MOLD COMPANY 
UNITED STATES RUBBER COMPANY 


BUSHINGS, BRONZE 
SHENANGO-PENN MOLD COMPANY 


CABIN SUPERCHARGING 
EQUIPMENT 
AIRESEARCH MANUFACTURING COM- 

PANY 


BENDIX AVIATION CORPORATION 

FEDDERS MANUFACTURING COMPANY, 
INC. 

FIRESTONE AIRCRAFT COMPANY 

GENERAL ELECTRIC COMPANY 


CABLE, CONTROL 
AMERICAN STEEL & WIRE COMPANY 
JOHN A. ROEBLING’S SONS COMPANY 
WICKWIRE SPENCER STEEL COMPANY 


CABLE, ELECTRICAL 
ALUMINUM COMPANY OF AMERICA 
AMERICAN STEEL & WIRE COMPANY 
THE CRESCENT COMPANY 
GENERAL ELECTRIC COMPANY 


PACKARD ELECTRIC DIVISION, GEN- 
ERAL MOTORS CORPORATION 

JOHN A. ROEBLING'S SONS COMPANY 

UNITED STATES RUBBER COMPANY 


CABLE, STRUCTURAL 
AMERICAN STEEL & WIRE COMPANY 
JOHN A. ROEBLING’S SONS COMPANY 


CAMERAS & SUPPLIES 
FAIRCHILD AVIATION CORPORATION 


CARBURETORS 
BENDIX AVIATION CORPORATION 
CHANDLER-EVANS CORPORATION 


CASTERS 
DARNELL CORPORATION, LTD. 
STEWART-WARNER CORPORATION 


CASTINGS, CENTRIFUGAL 
SHENANGO-PENN MOLD COMPANY 


CASTINGS, DIE 
ALUMINUM COMPANY OF AMERICA 
BENDIX AVIATION CORPORATION 
STEWART-WARNER CORPORATION 


CASTINGS, SAND 
ALUMINUM COMPANY OF AMERICA 
BENDIX AVIATION CORPORATION 
SCOTT AVIATION CORPORATION 
SHENANGO-PENN MOLD COMPANY 


CEMENT 

ATLAS POWDER COMPANY, ZAPON DI- 
VISION 

CELANESE CELLULOID CORPORATION 

FIRESTONE AIRCRAFT COMPANY 

THE B. F. GOODRICH COMPANY 

THE RESINOUS PRODUCTS & CHEMICAL 
COMPANY 

UNITED STATES RUBBER COMPANY 


CHEMICALS 
CELANESE CELLULOID CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
THE RESINOUS PRODUCTS & CHEMICAL 
COMPANY 
ROHM & HAAS COMPANY, INC 


CIRCUIT BREAKERS 
BENDIX AVIATION CORPORATION 
GENERAL ELECTRIC COMPANY 
GUARDIAN ELECTRIC MANUFACTUR- 

ING COMPANY 
HEINEMANN CIRCUIT BREAKER COM- 
PANY 


SQUARE D COMPANY 
WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


CLEANING COMPOUNDS 


FIRESTONE AIRCRAFT COMPANY 
OAKITE PRODUCTS, INC 


CLOTHING & UNIFORMS 
UNITED STATES RUBBER COMPANY 


COLLECTOR RINGS 
AMERICAN TUBE BENDING COMPANY, 
INC. 
SOLAR AIRCRAFT COMPANY 


WESTINGHOUSE ELECTRIC & MANUFAC- 
TURING COMPANY 
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“READ WHAT OUTSTANDING ENGINEERING DEPA 


Say about 


>. 


POTTER & JOHNSON MACHINE CO.) 


Our primary reason for installing the Portagraph was to secure 
more confidentially, speedily, and economically, ink-like tracings ih [so 
which changes were required. 


HUDSON MOTOR 
CAR COMPANY 


"With drafting hours costing from 

$2.00 to $2.50 an hour, two nights H-P-GouLe co 

of Portagraph work thus saved us 

the investment in the machine. But 

was the fact that we got the draw- Ba 

ings into production in one day ZouL> BETHLEHEM STEEL co. INC. Reni ct 
\ REPORT? The problem was to get working copies from blueprints without [i280 


laborious and costly tracing, costly both in money and even more 
in valuable time. We solved this problem by installing, early in 
1941, a G12 Vacuum Seal Portagraph which quickly makes working 
drawings from blueprints, even when they are old, faded and worn.” 


instead of several.’ 


These three and eight other war industries are 
reported in the authentic Gould Reports, which 
actually show how the Portagraph saves time, 
saves expense and helps increase production out- 
put. 


For example: New Britain-Gridley Machine 
Company saves much vital time in the manufac- 
ture of essential machine tools by the use of 
Portagraph; George A. Fuller Co. and Merritt- 
Chapman & Scott Corp., contractors for a Naval 
Advance Base Depot, report that the use of : 
Portagraph saves them much expense ... in fact |). 
$15,770 per year; and Galvin Manufacturing 
Company reports that through the help of the 
Portagraph, they were able to increase produc- 
tion. 

Portagraph meets today's demand for fast, 
accurate engineering tracings and copies from 
both originals and blueprints. This and its many 
other applications in the war industries are con- }?..» 
tributing factors toward more production for 
Victory. 


PHOTOGRAPHIC RECORDS DIVISION 

REMINGTON RAND INC. Hop 

BUFFALO, NEW YOrR K REPORT: 
DEPT. A.E.R.-6 


Please forward, without obligation, the H. P. Gould Report on how to reduce costly 
tracing, drawing and copying in engineering departments. 


Send in the coupon or write us today for your |." 
copy of the Gould Reports. No obligation what- 
soever. 


Ww 


..and FIVE ADDITIONAL C 
BALTIMORE AND OHIO RAILROAD 


YORK ICE MACHINERY CO. 
DEPARTMENT... ERICKSON STEEL COMPANY 
ie AN ATLANTIC COAST SHIPYARD 
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DIRECTORY OF AIRCRAFT 


COMPASSES, NAVIGATION 
BENDIX AVIATION CORPORATION 
THE W. W. BOES COMPANY 
KOLLSMAN INSTRUMENT DIVISION, 
SQUARE D COMPANY 
SPERRY GYROSCOPE COMPANY, INC. 


COMPASSES, RADIO 
BENDIX AVIATION CORPORATION 
FAIRCHILD AVIATION CORPORATION 
FEDERAL TELEPHONE & RADIO COR- 

PORATION 
INTERNATIONAL TELEPHONE & TELE- 
GRAPH CORPORATION 


COMPRESSORS, AIR 
ALLIS-CCHALMERS MANUFACTURING 
COMPANY 
BENDIX AVIATION CORPORATION 
ROMEC PUMP COMPANY 


CONNECTORS, ELECTRICAL 
BENDIX AVIATION 
BREEZE CORPORATIONS, INC. 

CANNON — ELECTRIC DEVELOPMENT 

COMPANY 
GUARDIAN ELECTRIC MANUFACTUR- 

ING COMPANY 


CONTROL WHEELS 
BREEZE CORPORATIONS, INC. 
THE B, F. GOODRICH COMPANY 
GUARDIAN ELECTRIC MANUFACTUR- 
ING COMPANY 

SCOTT AVIATION CORPORATION 
UNITED STATES RUBBER COMPANY 

CONTROLS & ASSEMBLIES, 

HYDRAULIC 
AIRCRAFT ACCESSORIES CORPORATION 
BENDIX AVIATION CORPORATION 
CHIKSAN TOOL COMPANY 
FIRESTONE AIRCRAFT COMPANY 
FLEETWINGS, INC. 
THE PARKER APPLIANCE COMPANY 
PUMP ENGINEERING SERVICE COR- 
PORATION 

ROMEC PUMP COMPANY 
SHAKESPEARE PRODUCTS COMPANY 
STANDARD AIRCRAFT PRODUCTS, INC. 
WARNER AIRCRAFT CORPORATION 
THE WEATHERHEAD COMPANY 


CONTROLS & CONTROL 
SURFACES 
AERO MANUFACTURING COM: 
PAN 
BREEZE CORPORATIONS, INC 
FLEETWINGS, INC. 
KENYON INSTRUMENT COMPANY 
LEAR AVIA, INC. 


UNITED STATES PLYWOOD CORPORA- 
TION 


COOLERS, OIL 
AIRESEARCH MANUFACTURING COM- 
PANY 


FEDDERS MANUFACTURING COMPANY, 
INC. 
THE G&O MANUFACTURING COMPANY 


CORD, SHOCK 
DOWTY EQUIPMENT CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
THE B. F. GOODRICH COMPANY 


COWLS 


CURTISS-WRIGHT CORPORATION 
SOLAR AIRCRAFT COMPANY 


CUSHIONS, SEAT 
FIRESTONE AIRCRAFT COMPANY 
SWITLIK PARACHUTE COMPANY 
UNITED STATES RUBBER COMPANY 


DAMPERS, VIBRATION 
AMERICAN FELT COMPANY 
FIRESTONE AIRCRAFT COMPANY 
THE B. F, GOODRICH COMPANY 
UNITED STATES RUBBER COMPANY 


DE-ICER EQUIPMENT 
BENDIX AVIATION CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
THE B. F. GOODRICH COMPANY 
THE PARKER APPLIANCE COMPANY 
PUMP ENGINEERING SERVICE COR- 

PORATION 
ROMEC PUMP COMPANY 
SOLAR AIRCRAFT COMPANY 
STEW ART-WARNER CORPORATION 


DOPES 
ATLAS POWDER COMPANY, ZAPON 
DIVISION 
AULT & WIBORG CORPORATION 
BERRY BROTHERS 
CELANESE CELLULOID CORPORATION 
FIRESTONE AIRCRAFT COMPANY 


DYNAMOTORS 
BENDIX AVIATION CORPORATION 
EICOR, INC. 
GENERAL ELECTRIC COMPANY 
WESTINGHOUSE ELECTRIC & MANUFAC: 
TURING COMPANY 


ELECTRICAL EQUIPMENT 

BENDIX AVIATION CORPORATION 

THE W. W. BOES COMPANY 

EITEL-McCULLOUGH, INC. 

FEDERAL TELEPHONE & RADIO COR- 
PORATION 

GENERAL ELECTRIC COMPANY 

GUARDIAN ELECTRIC MANUFACTUR- 
ING COMPANY 

HEINEMANN CIRCUIT BREAKER COM- 
PANY 

KENYON INSTRUMENT COMPANY 

LEAR AVIA, INC. 

LITTELFUSE INCORPORATED 

P. R. MALLORY & COMPANY, INC. 

MINNEAPOLIS-HONEYWELL REGULA- 
TOR COMPANY 

ROMEC PUMP COMPANY 

MANUFACTURING COM- 
PAN 

SQUARE D COMPANY 

TITEFLEX METAL HOSE COMPANY 

WESTINGHOUSE ELECTRIC & MANUFAC: 
TURING COMPANY 


ENGINE ACCESSORIES & PARTS 

BENDIX AVIATION CORPORATION 

EATON MANUFACTURING COMPANY 

FEDDERS MANUFACTURING COMPANY, 
INC. 


THE PARKER APPLIANCE COMPANY 
SOLAR AIRCRAFT COMPANY 
THOMPSON PRODUCTS, INC. 


ENGINES 
ALLISON DIVISION, GENERAL MOTORS 
CORPORATION 
BENDIX AVIATION CORPORATION 
CONTINENTAL MOTORS CORPORATION 
CURTISS-WRIGHT CORPORATION 
GUIBERSON DIESEL ENGINE COMPANY 
JACOBS AIRCRAFT ENGINE COMPANY 
LAWRANCE ENGINEERING & RESEARCH 
CORPORATION 
NASH-KELVINATOR CORPORATION 
PACKARD MOTOR CAR COMPANY 
RANGER AIRCRAFT ENGINES DIVISION, 
FAIRCHILD ENGINE AND AIRPLANE 
CORPORATION 
UNITED AIRCRAFT CORPORATION, 
PRATT & WHITNEY AIRCRAFT DIVI- 


SION 
WARNER AIRCRAFT CORPORATION 


EXHAUST MANIFOLDS 
AMERICAN TUBE BENDING COMPANY, 
INC. 


‘ 
EDWARD G. BUDD MANUFACTURING 
COMPANY 
CURTISS-WRIGHT CORPORATION 
RYAN AERONAUTICAL COMPANY 
SOLAR AIRCRAFT COMPANY 


EXTRUSIONS, METAL & 
RUBBER 


AIRESEARCH MANUFACTURING COM- 
PANY 


ALUMINUM COMPANY OF AMERICA 

FIRESTONE AIRCRAFT COMPANY 

THE GENERAL TIRE & RUBBER COM- 
PANY 

THE B. F. GOODRICH COMPANY 

REYNOLDS METALS COMPANY 

UNITED STATES RUBBER COMPANY 


FABRICATED PLYWOOD 
PARTS 


DURAMOLD DIVISION, FAIRCHILD EN- 
GINE AND AIRPLANE CORPORATION 

FAIRCHILD AIRCRAFT DIVISION, FAIR- 
CHILD ENGINE AND AIRPLANE COR- 
PORATION 

FIRESTONE AIRCRAFT COMPANY 

TECHNICAL PLY-WOODS 

UNITED STATES PLYWOOD CORPORA- 
TION 


FABRICS 
ATLAS POWDER COMPANY, ZAPON DI- 
VISION 


UNITED STATES RUBBER COMPANY 
WELLINGTON SEARS COMPANY 


FASTENERS 

BOOTS AIRCRAFT NUT CORPORATION 
EATON MANUFACTURING COMPANY 
ELASTIC STOP NUT CORPORATION 
SHAKEPROOF, INC. 
THOMPSON PRODUCTS, INC. 
UNITED-CARR FASTENER CORPORA- 

TION 


FELT 
AMERICAN FELT COMPANY 
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FENCES 
AMERICAN STEEL & WIRE COMPANY 
WICKWIRE SPENCER STEEL COMPANY 


FIBRE 


FIRESTONE AIRCRAFT COMPANY 
TECHNICAL PLY-WOODS 


FILTERS, STRAINERS & 
ASSEMBLIES 
MANUFACTURING COMPANY, 


FIRESTONE AIRCRAFT COMPANY 
THE PARKER APPLIANCE COMPANY 
ROMEC PUMP COMPANY 


FINANCIAL SERVICES 


CHASE NATIONAL BANK OF THE CITY 
OF NEW YORK 


FINISHES 
ATLAS POWDER COMPANY, ZAPON DI- 
VISION 
AULT & WIBORG CORPORATION 


FIRE EXTINGUISHERS 
WALTER KIDDE & COMPANY, INC. 


FITTINGS, CONTROL 
CHIKSAN TOOL COMPANY 
JOHN A. ROEBLING’S SONS COMPANY 
SHAKESPEARE PRODUCTS COMPANY 
THE WEATHERHEAD COMPANY 


FITTINGS, STRUCTURAL 
THE WEATHERHEAD COMPANY 


FLARES 
BREEZE CORPORATIONS, INC. 


FLOATS AND SKIS 
EDO AIRCRAFT CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
THE GOODYEAR TIRE & RUBBER COM- 
PAN 


‘A 
TECHNICAL PLY-WOODS 


FLUX 
ALUMINUM COMPANY OF AMERICA 


FLYING SUITS 
GENERAL ELECTRIC COMPANY 
UNITED STATES RUBBER COMPANY 


FORGINGS 
ALUMINUM COMPANY OF AMERICA 
THE WEATHERHEAD COMPANY 
WYMAN-GORDON COMPANY 


FRAMES, CHAIR 
AMERICAN TUBE BENDING COMPANY, 


INC. 
FIRESTONE AIRCRAFT COMPANY 


FUEL PUMPS & SYSTEMS 
BENDIX AVIATION CORPORATION 
CHANDLER-EVANS CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
THE PARKER APPLIANCE COMPANY 
ROMEC PUMP COMPANY 
THOMPSON PRODUCTS, INC. 


FUEL TANKS 
ALUMINUM COMPANY OF AMERICA 
BELL AIRCRAFT CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
FLEETWINGS, INC. 

THE B, F. GOODRICH COMPANY 

THE GLENN L. MARTIN COMPANY 

THOMPSON PRODUCTS, INC. 

UNITED STATES RUBBER COMPANY 

WESTINGHOUSE ELECTRIC & MANUFAC- 
TURING COMPANY 


FUELS 
THE PURE OIL COMPANY 
SHELL OIL COMPANY, INC. 
SOCONY-VACUUM OIL COMPANY 
STANDARD OIL COMPANY OF CALIFOR- 


NIA 
STANDARD OIL COMPANY (INDIANA) 
STANDARD OIL COMPANY OF NEW JER- 


SEY 
THE TEXAS COMPANY 


FUSES 
AMERICAN AUTOMATIC ELECTRIC 
SALES COMPANY 
BENDIX AVIATION CORPORATION 
BREEZE CORPORATIONS, INC. 
LITTELFUSE INCORPORATED 


GASKETS 
CELANESE CELLULOID CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
THE GENERAL TIRE & RUBBER COM- 
PANY 
THE B. F. GOODRICH COMPANY 


GAUGES 
GENERAL ELECTRIC COMPANY 


GEAR BOXES 


PUMP ENGINEERING SERVICE COR- 
PORATION 


GEARS & PINIONS 
BENDIX AVIATION CORPORATION 
WESTINGHOUSE ELECTRIC & MANUFAC- 

TURING COMPANY 


GENERATORS 
age AVIATION CORPORATION 
EICOR, INC. 
GENERAL ELECTRIC COMPANY 
WESTINGHOUSE ELECTRIC & MANUFAC. 
TURING COMPANY 


GLUES 
CASEIN COMPANY OF AMERICA 
I. F. LAUCKS, INC. 
THE RESINOUS PRODUCTS & CHEMICAL 
COMPANY 
gy STATES PLYWOOD CORPORA- 
ON 


GOGGLES, FLYING 
FIRESTONE AIRCRAFT COMPANY 


GOGGLES, WELDING 
LINCOLN ELECTRIC COMPANY 


HEATERS 
AIRESEARCH MANUFACTURING COM- 
PANY 


BENDIX AVIATION CORPORATION 
FEDDERS MANUFACTURING COMPANY 
INC. 


GENERAL ELECTRIC COMPANY 

McQuay, I 

STEWART- WARNER CORPORATION 

WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


HELMETS 


SWITLIK PARACHUTE COMPANY 
UNITED STATES RUBBER COMPANY 


HORIZONS, ARTIFICIAL 
BENDIX AVIATION CORPORATION 
GENERAL ELECTRIC COMPANY 
SPERRY GYROSCOPE COMPANY, INC. 


HOSE CLAMPS 
BREEZE CORPORATIONS, INC. 
THE CLEVELAND PNEUMATIC TOOL 
COMPANY 
WICK WIRE SPENCER STEEL COMPANY 
WITTEK MANUFACTURING COMPANY 


HOSE 
AMERICAN METAL HOSE DIVISION, 
THE AMERICAN BRASS COMPANY 
BENDIX AVIATION CORPORATION 
BREEZE CORPORATIONS, INC. 
FIRESTONE AIRCRAFT COMPANY 
THE B. F. GOODRICH COMPANY 
THE GOODYEAR TIRE & RUBBER COM- 
PANY 
RESISTOFLEX CORPORATION 
TITEFLEX METAL HOSE COMPANY 
UNITED STATES RUBBER COMPANY 
THE WEATHERHEAD COMPANY 


HYDRAULIC CONTROLS & 
ASSEMBLIES 
AIRCRAFT ACCESSORIES CORPORATION 
BENDIX AVIATION CORPORATION 
CHIKSAN TOOL COMPANY 
FLEETWINGS, INC. 
THE PARKER APPLIANCE COMPANY 
PUMP ENGINEERING SERVICE COR- 
PORATION 

ROMEC PUMP COMPANY 
SCOTT AVIATION COR-ORATION 
STANDARD AIRCRAFT PRODUCTS, INC. 
WARNER AIRCRAFT CORPORATION 
THE WEATHERHEAD COMPANY 


IGNITION 
AMERICAN BOSCH CORPORATION 
BENDIX AVIATION CORPORATION 
THE CRESCENT COMPANY 
GENERAL ELECTRIC COMPANY 
PACKARD ELECTRIC DIVISION, GEN- 
ERAL MOTORS CORPORATION 


INDICATORS, BANK & TURN 
BENDIX AVIATION CORPORATION 
GENERAL ELECTRIC COMPANY 

THE WEATHERHEAD COMPANY 


INDICATORS, WIND 
BENDIX CORPORATION 
W. & L. E. GURLE 
WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 
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AMO..THE PLYWOOD PLANE DIDN'T 


come FROM 


Twenty-seven years of aircraft ply- 
wood development are represented 
by every fighter, bomber, trainer, 
glider engineered with Roddis Air- 
craft Plywood. Since 1916 aircraft 
plywood has been the subject of 
constant research and development 
by Roddis engineers and craftsmen. 


Out of these many years of research 
and experience has come Roddis Air- 
craft Plywood—a scientifically built, 
highly skilled product of assured 
quality and uniform character. It as- 


sures plane manufacturers a tested 


PLYWOOD 


product ready for immediate appli- 
cation on production line operations 

saving time and trouble — speed- 
ing output. Problems of plywood 
production solved yesterday, are re- 
flected in today’s constantly increas- 
ing use of plywood for planes and 
gliders—a vital necessity if production 


quotas are to be met and bettered. 
Roddis Aircraft Plywood exceeds the 
rigid specifications of the Army and 
Navy in sheer strength and immu- 
nity to the elements. Made from 
carefully selected logs and produc- 
ed on the most modern machines 
by craftsmen with a fifty-three-year 
heritage of skill in woodworking, it 
assures fighting aircraft the rugged- 
ness to carry out their vital missions. 


For information about Roddis Air- 
craft Plywood, see your local Roddis 
representative or write to us direct. 
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INSTRUCTION 
CASEY JONES SCHOOL OF AERONAUTICS 
EARL H. NEEDHAM 
ROOSEVELT FIELD, INC. 
WESTON ELECTRICAL INSTRUMENT 
CORPORATION 


INSTRUMENT PARTS 
BENDIX AVIATION CORPORATION 
GENERAL ELECTRIC COMPANY 
P_R. MALLORY & COMPANY, INC. 
SHALLCROSS MANUFACTURING COM- 
PANY 

THE WEATHERHEAD COMPANY 

WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 

WESTON ELECTRICAL INSTRUMENT 
CORPORATION 


INSTRUMENT LANDING 
SYSTEMS 


BENDIX AVIATION CORPORATION 

FEDERAL TELEPHONE & RADIO COR- 
PORATION 

INTERNATIONAL TELEPHONE & TELE- 
GRAPH CORPORATION 

WESTON ELECTRICAL INSTRUMENT 
CORPORATION 


INSTRUMENTS, AIRCRAFT 

BENDIX AVIATION CORPORATION 

THE W. W. BOES COMPANY 

BREEZE CORPORATIONS, INC. 

GENERAL ELECTRIC COMPANY 

GUARDIAN ELECTRIC MANUFACTUR- 
ING COMPANY 

W. & L. E. GURLEY 

KOLLSMAN INSTRUMENT DIVISION, 
SQUARE D COMPANY 

ROMEC PUMP COMPANY 

SPERRY GYROSCOPE COMPANY, INC. 

WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 

WESTON ELECTRICAL INSTRUMENT 
CORPORATION 


INSTRUMENTS, ENGINE 
BENDIX AVIATION CORPORATION 
BREEZE CORPORATIONS, INC. 
GENERAL ELECTRIC COMPANY 
KOLLSMAN INSTRUMENT DIVISION, 

SQUARE D COMPANY 
STANDARD AIRCRAFT PRODUCTS, INC. 
WESTON ELECTRICAL INSTRUMENT 
CORPORATION 


INSTRUMENTS, 
METEOROLOGICAL 
BENDIX AVIATION CORPORATION 
W. & L. E. GURLEY 
KOLLSMAN INSTRUMENT DIVISION, 
SQUARE D COMPANY 


INSTRUMENTS, SURVEYING 
W. & L. E. GURLEY 


INSTRUMENTS, TESTING 
BENDIX AVIATION CORPORATION 
GENERAL ELECTRIC COMPANY 
THE MERIAM COMPANY 
WESTINGHOUSE ELECTRIC & MANU- 

FACTURING COMPANY 
WESTON ELECTRICAL INSTRUMENT 
CORPORATION 


INSULATION 
AMERICAN FELT COMPANY 
CELANESE CELLULOID CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
THE FORMICA INSULATION COMPANY 
REYNOLDS METALS COMPANY 
UNITED STATES RUBBER COMPANY 
WESTINGHOUSE ELECTRIC & MANU- 

FACTURING COMPANY 


INSULATORS 
FIRESTONE AIRCRAFT COMPANY 
MICA INSULATOR COMPANY 
WESTINGHOUSE ELECTRIC & MANU- 

FACTURING COMPANY 


INSURANCE 
AERO INSURANCE UNDERWRITERS 
ASSOCIATED AVIATION UNDER WRITERS 
UNITED STATES AVIATION UNDER- 
WRITERS, INC. 


JOBBERS 
THE WEATHERHEAD COMPANY 


JOINTS, BALL 
BENDIX AVIATION CORPORATION 
CHIKSAN TOOL COMPANY 
SOLAR AIRCRAFT COMPANY 
THOMPSON PRODUCTS, INC 


LANDING GEAR 
BENDIX AVIATION CORPORATION 
THE CLEVELAND PNEUMATIC TOOL 
COMPANY 
DOWTY EQUIPMENT CORPORATION 
FIRESTONE AIRCRAFT COMPANY 


LIGHTING EQUIPMENT 
GENERAL ELECTRIC COMPANY 
KENYON INSTRUMENT COMPANY 
STANDARD AIRCRAFT PRODUCTS, INC. 
WESTINGHOUSE ELECTRIC & MANU- 

FACTURING COMPANY 


LIGHTS & ACCESSORIES 
GENERAL ELECTRIC COMPANY 
GUARDIAN ELECTRIC MANUFACTUR- 

ING COMPANY 
STANDARD AIRCRAFT PRODUCTS, INC. 
WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


LOCK NUTS 


BOOTS AIRCRAFT NUT CORPORATION 
ELASTIC STOP NUT CORPORATION 


LOCK WASHERS 
SHAKEPROOF, INC. 


LUBRICANTS 
CELANESE CELLULOID CORPORATION 
THE PARKER APPLIANCE COMPANY 
THE PURE OIL COMPANY 
SHELL OIL COMPANY, INC. 
SOCONY-VACUUM OIL COMPANY 
STANDARD OIL COMPANY OF CALIFOR- 

NIA 


STANDARD OIL COMPANY (INDIANA) 
STANDARD OIL COMPANY OF NEW 


JERSEY 
STEWART-WARNER CORPORATION 


MACHINE-SHOP WORK 
GENERAL AVIATION EQUIPMENT COM- 
PANY, INC. 
THE B. F. GOODRICH COMPANY 
UNITED STATES RUBBER COMPANY 


MAGNESIUM 
ALUMINUM COMPANY OF AMERICA 
BENDIX AVIATION CORPORATION 
THE DOW CHEMICAL COMPANY 
FIRESTONE AIRCRAFT COMPANY 


MAGNETOS 
AMERICAN BOSCH CORPORATION 
BENDIX AVIATION CORPORATION 
GENERAL ELECTRIC COMPANY 
WESTON ELECTRICAL INSTRUMENT 
CORPORATION 


MANIFOLDS, EXHAUST 
AERO PARTS MANUFACTURING COM- 
PANY 
AMERICAN TUBE BENDING COMPANY, 
INC 


EDWARD G. BUDD MANUFACTURING 
COMPANY 

CURTISS-WRIGHT CORPORATION 

RYAN AERONAUTICAL COMPANY 

SOLAR AIRCRAFT COMPANY 


METALS 
THE AMERICAN ROLLING MILL COM- 
PANY 


CLIMAX MOLYBDENUM COMPANY 
SHENANGO-PENN MOLD COMPANY 


MOLYBDENUM ALLOY 
CLIMAX MOLYBDENUM COMPANY 


MOTORS 
BENDIX AVIATION CORPORATION 
EICOR, INC. 
GENERAL ELECTRIC COMPANY 
SPEEDWAY MANUFACTURING COM- 
PANY 
WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


MOUNTS 
FIRESTONE AIRCRAFT COMPANY 
GENERAL AVIATION EQUIPMENT COM- 
PANY, INC. 
THE B. F. GOODRICH COMPANY 
KELLETT AUTOGIRO CORPORATION 
UNITED STATES RUBBER COMPANY 


NAVIGATION AIDS 
BENDIX AVIATION CORPORATION 
THE W. W. BOES COMPANY 
FAIRCHILD AVIATION CORPORATION 
FEDERAL TELEPHONE & RADIO COR- 
PORATION 

W. & L. E. GURLEY 

INTERNATIONAL TELEPHONE & TELE- 
GRAPH CORPORATION 

SPERRY GYROSCOPE COMPANY, INC. 

WESTON ELECTRICAL INSTRUMENT 
CORPORATION 


NICKEL & NICKEL ALLOYS 


INTERNATIONAL NICKEL COMPANY 
SHENANGO-PENN MOLD COMPANY 


OIL SEALS 
FIRESTONE AIRCRAFT COMPANY 
THE GENERAL TIRE & RUBBER COM- 
PANY 
THE B. F. GOODRICH COMPANY 
UNITED STATES RUBBER COMPANY 


OILS 

THE PURE OIL COMPANY 
SHELL OIL COMPANY, INC. 
SOCONY-VACUUM OIL COMPANY 
STANDARD OIL COMPANY OF CALI- 

FORNIA 
STANDARD OIL COMPANY (INDIANA) 
STANDARD OIL COMPANY OF NEW 


JERSEY 
THE TEXAS COMPANY 


OXYGEN APPARATUS 
BENDIX AVIATION CORPORATION 
WALTER KIDDE & COMPANY, INC. 
PURITAN COMPRESSED GAS CORPORA- 

TION 
SCOTT AVIATION CORPORATION 
THE WEATHERHEAD COMPANY 


PAINT 
ATLAS POWDER COMPANY, ZAPON 
DIVISION 
AULT & WIBORG CORPORATION 
BERRY BROTHERS 
FIRESTONE AIRCRAFT COMPANY 


PANELS 
AERO PARTS MANUFACTURING COM- 
PANY 


LITTELFUSE INCORPORATED 

TECHNICAL PLY-WOODS 

WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


PARACHUTES & PARTS 
FIRESTONE AIRCRAFT COMPANY 
PIONEER PARACHUTE COMPANY, INC. 
SWITLIK PARACHUTE COMPANY 


PLASTICS 
CELANESE CELLULOID CORPORATION 
E. I. DU PONT DE NEMOURS & COM- 
PANY, INC. 
FIRESTONE AIRCRAFT COMPANY 
THE FORMICA INSULATION COMPANY 
GENERAL AVIATION EQUIPMENT COM- 
PANY, INC. 
GENERAL ELECTRIC COMPANY 
MICA INSULATOR COMPANY 
MONSANTO CHEMICAL COMPANY 
THE PARKER APPLIANCE COMPANY 
ROHM & HAAS COMPANY 
TECHNICAL PLY-WOODS 
WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


PLUGS, ELECTRICAL & 
MECHANICAL 
BREEZE CORPORATIONS, INC. 


PLUGS, SPARK 
BENDIX AVIATION CORPORATION 
THE BG CORPORATION 
CHAMPION SPARK PLUG COMPANY 
FIRESTONE AIRCRAFT COMPANY 


PLUMBING 


THE PARKER APPLIANCE COMPANY 
THE WEATHERHEAD COMPANY 


PLYWOOD 

FIRESTONE AIRCRAFT COMPANY 

HASKELITE MANUFACTURING COR- 
PORATION 

THE RESINOUS PRODUCTS & CHEMICAL 
CORPORATION 

TECHNICAL PLY-WOODS 

UNITED STATES PLYWOOD CORPORA- 
TION 


PRIMERS 
ATLAS POWDER COMPANY, ZAPON 
DIVISION 
AULT & WIBORG CORPORATION 
BERRY BROTHERS 
I. F. LAUCKS, INC. 
THE PARKER APPLIANCE COMPANY 


PROPELLER PRODUCTION 
MACHINERY 


ENGINEERING & RESEARCH CORPORA- 
TION 


PROPELLERS & PARTS 
AEROPRODUCTS DIVISION, GENERAL 
MOTORS CORPORATION 
BENDIX AVIATION CORPORATION 
CURTISS-WRIGHT CORPORATION 
EATON MANUFACTURING COMPANY 
ENGINEERING & RESEARCH CORPORA- 
TION 


FIRESTONE AIRCRAFT COMPANY 
NASH-KELVINATOR CORPORATION 


‘ 


UNITED AIRCRAFT CORPORATION, 
HAMILTON STANDARD PROPELLERS 
DIVISION 

WICKWIRE SPENCER STEEL COMPANY 


PROTECTIVE COATINGS 
ATLAS POWDER COMPANY, ZAPON 
DIVISION 
AULT & WIBORG CORPORATION 
CELANESE CELLULOID CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
STANDARD OIL COMPANY OF NBW 
JERSEY 


PULLEYS 
THE FORMICA INSULATION COMPANY 
GENERAL AVIATION EQUIPMENT COM- 
PANY, INC. 
WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


PUMPS 
AIRCRAFT ACCESSORIES CORPORATION 
ALLIS-CHALMERS MANUFACTURING 
COMPANY 
BENDIX AVIATION CORPORATION 
DOWTY EQUIPMENT CORPORATION 
EATON MANUFACTURING COMPANY 
PUMP ENGINEERING SERVICE COR- 
PORATION 
ROMEC PUMP COMPANY 


RADIATORS 
AIRESEARCH MANUFACTURING COM- 


‘AN 
FEDDERS MANUFACTURING COM- 
PANY, INC. 
THE G&O MANUFACTURING COM- 
PANY 


RADIO SHIELDING & 
EQUIPMENT 
AMERICAN METAL HOSE DIVISION, 

THE AMERICAN BRASS COMPANY 
BENDIX AVIATION CORPORATION 
BREEZE CORPORATIONS, INC. 
FEDERAL TELEPHONE & RADIO COR- 

PORATION 
INTERNATIONAL RESISTANCE COM- 

PANY 


P. R. MALLORY & COMPANY, INC. 

PACKARD ELECTRIC DIVISION, GEN- 
ERAL MOTORS CORPORATION 

TITEFLEX METAL HOSE COMPANY 


RADIOS 
AIRCRAFT ACCESSORIES CORPORATION 
AIRCRAFT RADIO CORPORATION 
BENDIX AVIATION CORPORATION 
FEDERAL TELEPHONE & RADIO COR- 
PORATION 
GENERAL ELECTRIC COMPANY 
INTERNATIONAL TELEPHONE & TELE- 
GRAPH CORPORATION 
STEWART-WARNER CORPORATION 
WASHINGTON INSTITUTE OF TECH- 
NOLOGY 
WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


RELAYS 
ALLIED CONTROL COMPANY 
GUARDIAN ELECTRIC MANUFACTUR- 
ING COMPANY 
SQUARE D COMPANY 
STRUTHERS DUNN, INC. 


REMOTE CONTROL & 
RECORDING DEVICES 
AMERICAN AUTOMATIC’ ELECTRIC 

SALES COMPANY 
BENDIX AVIATION CORPORATION 
BREEZE CORPORATIONS, INC. 
FAIRCHILD AVIATION CORPORATION 
GENERAL ELECTRIC COMPANY 
GUARDIAN ELECTRIC MANUFACTUR- 
ING COMPANY 
SHAKESPEARE PRODUCTS COMPANY 
WESTON ELECTRICAL INSTRUMENT 
CORPORATION 


RIBS 


AERO PARTS MANUFACTURING COM- 
PANY 


RIVETS 
ALUMINUM COMPANY OF AMERICA 
CHERRY RIVET COMPANY 
JOHN HASSALL, INC. 


RODS 
ALUMINUM COMPANY OF AMERICA 


ROPE, WIRE 
AMERICAN STEEL & WIRE COMPANY 
JOHN A. ROEBLING’S SONS COMPANY 
WICKWIRE SPENCER STEEL COMPANY 


RUBBER 
FIRESTONE AIRCRAFT COMPANY 
THE GENERAL TIRE & RUBBER COM- 
PANY 
THE B. F. GOODRICH COMPANY 
UNITED STATES RUBBER COMPANY 
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“GREBNHOUSES” 
for the boys “‘upstairs’’ 


NO LONGER ARE BLIND SPOTS the petroleum 


molecules behave that first 
flyer’s nightmare. Now pilots, bombardiers 


produced 100 octane fuel in commercial 


and gunners have “greenhouses” to let them quantities . . . that has helped make Shell 
see clearly, above, below and all around. Aviation Fuels the preference of the ma- 
At the “University of Petroleum.” jority of the country’s leading plane and 
Shell’s research laboratories, a way was engine manufacturers. Shell Aviation Prod- 
found to combine molecules from petro- ucts are also preferred by many airlines, 
leum gases which makes possible the aviation training schools, and airports. 


molding of these smooth, tough, trans- Farsighted airport operators will find 
parent globes of open “daylight.” Shell’s wartime popularity a profitable 
It is this same genius for making peacetime asset. 
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RUBBER PRODUCTS 
FIRESTONE AIRCRAFT COMPANY 
THE GENERAL TIRE & RUBBER COM- 
PANY 
THE B. F. GOODRICH COMPANY 
THE GOODYEAR TIRE & RUBBER COM- 


PANY 
UNITED STATES RUBBER COMPANY 


SAFETY BELTS 


FIRESTONE AIRCRAFT COMPANY 
WITLIK PARACHUTE COMPANY 


SCREWS, NUTS & BOLTS 
ALUMINUM COMPANY OF AMERICA 
EATON MANUFACTURING COMPANY 
ELASTIC STOP NUT CORPORATION 
SCOVILL MANUFACTURING COMPANY, 

WATERVILLE DIVISION 
SHAKEPROOF, INC. 


SEATS 


BENDIX AVIATION CORPORATION 

FIRESTONE AIRCRAFT COMPANY 

WARREN McARTHUR CORPORATION 

TECHNICAL PLY-WOODS 

UNITED STATES PLYWOOD CORPORA- 
TION 


SHEET METAL PARTS 
AERO PARTS MANUFACTURING COM- 
PANY 


THE AMERICAN ROLLING MILL COM- 
PANY 

BREEZE CORPORATIONS, INC. 

FIRESTONE AIRCRAFT COMPANY 

KELLETT AUTOGIRO CORPORATION 

SOLAR AIRCRAFT COMPANY 

STANDARD AIRCRAFT PRODUCTS, INC 


SHEET PACKING 
THE GENERAL TIRE & RUBBER COM- 
PANY 


THE B. F. GOODRICH COMPANY 
UNITED STATES RUBBER COMPANY 


SHIELDING, RADIO 
BENDIX AVIATION CORPORATION 
BREEZE CORPORATIONS, INC 
PACKARD ELECTRIC DIVISION, GEN- 

ERAL MOTORS CORPORATION 
TITEFLEX METAL HOSE COMPANY 


SHOCK CORD 
DOWTY EQUIPMENT CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
THE B F. GOODRICH COMPANY 


SHOCK STRUTS 
BENDIX AVIATION CORPORATION 
THE CLEVELAND PNEUMATIC TOOL 
COMPANY 
FIRESTONE AIRCRAFT COMPANY 
SCOTT AVIATION CORPORATION 


SHOCK WASHERS 
FIRESTONE AIRCRAFT COMPANY 
THE GENERAL TIRE & RUBBER COM- 
PANY 


THE B. F. GOODRICH COMPANY 
UNITED STATES RUBBER COMPANY 


SHOP EQUIPMENT 


ALLIS-CHALMERS MANUFACTURING 
COMPANY 
WHITING COR PORATION 


SIGHTS, GUN 
BENDIX AVIATION CORPORATION 


SKIDS 
SCOTT AVIATION CORPORATION 


SNOW-REMOVAL EQUIPMENT 
ALLISCCHALMERS MANUFACTURING 
COMPANY 
SOLDER 
ALUMINUM COMPANY OF AMERICA 


SPARK PLUGS 
BENDIX AVIATION CORPORATION 
THE BG CORPORATION 
CHAMPION SPARK PLUG COMPANY 
FIRESTONE AIRCRAFT COMPANY 


SPARS & RIBS 
go PARTS MANUFACTURING COM 
NY 


FIRESTONE AIRCRAFT COMPANY 


SPRINGS 


AMERICAN STEEL & WIRE COMPANY 
FIRESTONE AIRCRAFT COMPANY 
WICKWIRE SPENCER STEEL COMPANY 


STAINLESS STEEL 
THE AMERICAN ROLLING MILL COM- 
PANY 


AIRC 


STAMPINGS 
AERO PARTS MANUFACTURING COM- 
PANY 


ALUMINUM COMPANY OF AMERICA 
EATON MANUFACTURING COMPANY 
REYNOLDS METALS COMPANY 
SHAKEPROOF, INC. 


STARTERS 
BENDIX AVIATION CORPORATION 
BREEZE CORPORATIONS, INC. 
P.R. MALLORY & COMPANY, INC. 


STEEL ALLOYS 
= AMERICAN ROLLING MILL COM- 
NY 


GRE AT LAKES STEEL CORPORATION 
DIVISION, NATIONAL STEEL COR- 
PORATION 


STRAINERS 
THE PARKER APPLIANCE COMPANY 


STRUTS 
BENDIX AVIATION CORPORATION 
DOWTY EQUIPMENT CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
THE B. F. GOODRICH COMPANY 


SUPERCHARGERS 
ALLIS-CHALMERS MANUFACTURING 
COMPANY 
BENDIX AVIATION CORPORATION 
GENERAL ELECTRIC COMPANY 


SURFACES 
AERO PARTS MANUFACTURING COM- 
PANY 


KELLETT AUTOGIRO CORPORATION 


SURVEYS, AERIAL 
FAIRCHILD AVIATION CORPORATION 


SWITCHES 

ALLIED CONTROL COMPANY 

BENDIX AVIATION CORPORATION 

THE W. W. BOES COMPANY 

BREEZE CORPORATIONS, INC. 

EITEL-McCULLOUGH, INC. 

GENERAL ELECTRIC COMPANY 

GUARDIAN ELECTRIC MANUFACTUR- 
ING COMPANY 

P. R. MALLORY AND COMPANY, INC. 

SHALLCROSS MANUFACTURING COM- 
PANY 

SQUARE D COMPANY 

WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 

WESTON ELECTRICAL INSTRUMENT 
CORPORATION 


SYNTHETIC COATINGS 
ATLAS POWDER COMPANY, ZAPON 
DIVISION 
AULT & WIBORG CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
THE B. F. GOODRICH COMPANY 
UNITED STATES RUBBER COMPANY 


SYNTHETICS 
ATLAS POWDER COMPANY, ZAPON 
DIVISION 
AULT & WIBORG CORPORATION 
CASEIN COMPANY OF AMERICA 
FIRESTONE AIRCRAFT COMPANY 
THE B. F. GOODRICH COMPANY 
THE PARKER APPLIANCE COMPANY 
THE RESINOUS PRODUCTS & CHEMICAL 
COMPANY 
UNITED STATES RUBBER COMPANY 


TACHOMETERS 
BARBOUR STOCKWELL COMPANY 
BENDIX AVIATION CORPORATION 
GENERAL ELECTRIC COMPANY 
KOLLSMAN INSTRUMENT DIVISION, 

SQUARE D COMPANY 
STEWART-WARNER CORPORATION 
WESTINGHOUSE ELECTRIC & MANU- 

FACTURING COMPANY 
WESTON ELECTR'CAL INSTRUMENT 

CORPORATION 


TAIL WHEELS & SKID 
BENDIX AVIATION CORPORATION 
DOWTY EQUIPMENT CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
THE GENERAL TIRE & RUBBER COM- 

PANY 
THE B. F. GOODRICH COMPANY 
SCOTT AVIATION CORPORATION 


TANKS, FUEL 
ALUMINUM COMPANY OF AMERICA 
BELL AIRCRAFT CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
FLEETWINGS. INC, 

THE B. F. GOODRICH COMPANY 


PRODUCTS AND 


THE GLENN L. MARTIN COMPANY 

THOMPSON PRODUCTS, INC. 

UNITED STATES RUBBER COMPANY 

WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


TAPES 
FIRESTONE AIRCRAFT COMPANY 
THE B. F. GOODRICH COMPANY 
UNITED STATES RUBBER COMPANY 


TESTING APPARATUS 

P. R. MALLORY & COMPANY, INC. 
THE MERIAM COMPANY 
THE PARKER APPLIANCE CORPORATION 
P. A. STURTEVANT COMPANY 
WESTON ELECTRICAL INSTRUMENT 

CORPORATION 
WHITING CORPORATION 


THINNERS & PRIMERS 
ATLAS POWDER COMPANY, ZAPON 
DIVISION 
AULT & WIBORG CORPORATION 
FIRESTONE AIRCRAFT COMPANY 


TIE RODS 
BREEZE CORPORATIONS, INC. 


TIRES & TUBES 
FIRESTONE AIRCRAFT COMPANY 
THE GENERAL TIRE & RUBBER COM- 
PANY 
THE B. F. GOODRICH COMPANY 
ba GOODYEAR TIRE & RUBBER COM- 


PANY 
UNITED STATES RUBBER COMPANY 


TOOLS, HAND 
THE B. F. GOODRICH COMPANY 
THE PARKER APPLIANCE COMPANY 
P. A. STURTEVANT COMPANY 


TOOLS, MACHINE 
ENGINEERING & RESEARCH CORPORA- 
TION 


THE PARKER APPLIANCE COMPANY 
WHITING CORPORATION 


TOOLS, PORTABLE 
THE PARKER APPLIANCE COMPANY 
SPEEDWAY MANUFACTURING COM- 
PANY 
WHITING CORPORATION 


TRACTORS AND SNOW 
REMOVAL EQUIPMENT 
ALLIS-CHALMERS MANUFACTURING 

COMPANY 


TRAINERS 
BOEING AIRCRAFT COMPANY 
FAIRCHILD AIRCRAFT DIVISION, FAIR- 
CHILD ENGINE AND AIRPLANE COR- 
PORATION 
FLEETINGS, INC. 
RYAN AERONAUTICAL COMPANY 


TUBING, FELT 
AMERICAN FELT COMPANY 


TUBING, FLEXIBLE 

AMERICAN METAL HOSE DIVISION, 

THE AMERICAN BRASS COMPANY 
BENDIX AVIATION CORPORATION 
BREEZE CORPORATIONS, INC 
CELANESE CELLULOID CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
RESISTOFLEX CORPORATION 
TITEFLEX METAL HOSE COMPANY 
UNITED STATES RUBBER COMPANY 
THE WEATHERHEAD COMPANY 


TUBING, RIGID, NONFERROUS 

ALUMINUM COMPANY OF AMERICA 

CELANESE CELLULOID CORPORATION 

REYNOLDS METALS COMPANY 

UNITED STATES PLYWOOD CORPORA- 
TION 


TUBING, RIGID, STEEL 
SUMMERILL TUBING COMPANY 


TUBING, RUBBER 


FIRESTONE AIRCRAFT COMPANY 
THE B. F GOODRICH COMPANY 
UNITED STATES RUBBER COMPANY 
THE WEATHERHEAD COMPANY 


TUBING, STAINLESS STEEL 
SUMMERILL TUBING COMPANY 


TUBING, STREAMLINE 
ALUMINUM COMPANY OF AMERICA 
FIRESTONE AIRCRAFT COMPANY 
SUMMERILL TUBING COMPANY 


SERVICES 189 


UPHOLSTERY 
ATLAS POWDER COMPANY, ZAPON 
DIVISION 
FIRESTONE AIRCRAFT COMPANY 
UNITED STATES RUBBER COMPANY 


VALVES & ACCESSORIES 
AIRCRAFT ACCESSORIES CORPORATION 
EATON MANUFACTURING COMPANY 
THE PARKER APPLIANCE COMPANY 
PUMP ENGINEERING SERVICE COR- 

PORATION 
ROMEC PUMP COMPANY 
THOMPSON PRODUCTS, INC. 
THE WEATHERHEAD COMPANY 


VIBRATION DAMPERS 
AMERICAN FELT COMPANY 
FIRESTONE AIRCRAFT COMPANY 
THE B. F. GOODRICH COMPANY 
UNITED STATES RUBBER COMPANY 


WASHERS, SHOCK 
FIRESTONE AIRCRAFT COMPANY 
THE B. F. GOODRICH COMPANY 
UNITED STATES RUBBER COMPANY 


WEBBING 
FIRESTONE AIRCRAFT COMPANY 
WELLINGTON SEARS COMPANY 


WEIGHTS & MEASURES 
W. & L. E. GURLEY 


WELDING EQUIPMENT 
ALLIS-CHALMERS MANUFACTURING 
COMPANY 
GENERAL ELECTRIC COMPANY 
LINCOLN ELECTRIC COMPANY 
P. R. MALLORY & COMPANY, INC 
WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


WELDING WIRE, ROD 
ALUMINUM COMPANY OF AMERICA 
GENERAL ELECTRIC COMPANY 
LINCOLN ELECTRIC COMPANY 
WESTINGHOUSE & MANU- 

FACTURING COMPAN 
WICKWIRE SPENCER STEEL COMPANY 


WHEELS, BRAKES & SKIDS 
BENDIX AVIATION CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
THE GENERAL TIRE & RUBBER COM- 
PANY 

THE B. F. GOODRICH COMPANY 

THE GOODYEAR TIRE & RUBBER COM 
PANY 


WIND INDICATORS 
BENDIX AVIATION CORPORATION 
W. & L. E. GURLEY 
WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


WINGS & CONTROL SURFACES 
= PARTS MANUFACTURING COM- 
NY 


FIRESTONE AIRCRAFT COMPANY 
FLEETWINGS, INC. 

KELLETT AUTOGIRO CORPORATION 
UNITED STATES PLYWOOD CORPORA- 


TION 
UNITED STATES RUBBER COMPANY 


WIRES & CABLES, ELECTRICAL 

ALUMINUM COMPANY OF AMERICA 

AMERICAN STEEL & WIRE COMPANY 

THE CRESCENT COMPANY 

GENERAL ELECTRIC COMPANY 

GUARDIAN ELECTRIC MANUFACTUR- 
ING COMPANY 

INTERNATIONAL TELEPHONE & TELE- 
GRAPH CORPORATION 

PACKARD ELECTRIC DIVISION, GEN- 
ERAL MOTORS CORPORATION 

JOHN A. ROEBLING'S SONS COMPANY 

UNITED STATES RUBBER COMPANY 


WIRES & CABLES, MECHANICAL 


AMERICAN STEEL & WIRE COMPANY 
JOHN A. ROEBLING’S SONS COMPANY 
SHAKESPEARE PRODUCTS COMPANY 

WICKWIRE SPENCER STEEL COMPANY 


WOOD & PLYWOOD 


FIRESTONE AIRCRAFT COMPANY 
TECHNICAL PLY-WOODS 
UNITED STATES PLYWOOD CORPORA- 


X-RAY EQUIPMENT 
GENERAL ELECTRIC X-RAY CORPORA- 


TION 
WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 
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Lin soing to shock you!” 


= I'm going to hit right from 
shoulder, starting now. 


“Out there, our boys are fighting, and they 'r 
falling. Not one or two at a time, picked off by 
a nice clean bullet. But fifty at a time in th: 
roaring, flaming hell of a shell burst. 


“Out there, they aren’t walking around in clean 
white uniforms on neat decks. They're running 
and slipping around on the bloody heaving 
flanks of a carrier foundering in a sea of oi! 
with her guts torn out. 

“They're not lying in cool, immaculate hospital! 
beds with pretty nurses to hold their hands. 
They’re flat on their backs on cold steel taking 
a smoke and waiting for a doctor to get through 


with the seriows/y wounded. « 
“Out there, they're fighting and they're fall 


ing but they're winning! And get this straight mittee 
—they’re not complaining. But I want you to 
know what they’re up against. I want you to 
know they look to you to give them in 4 

way the same full measure of help and devotion 


x 
they get unasked from their own shipmates. 


to the Red Cross. 


“Tf you had seen the faces of men pulled naked in March. Give more this year—give double 
from the sea as they received kit bags and if you can. 


cigarettes handed out on the spot by Red Cross 
Field Directors— you'd know what I mean!” 


On every front the Red Cross presses forward. 
“And youcan helpthem—by giving generous|\ Each day, the need increases for your support. 


Your Chapter is raising its Second War Fund 


THE RECORD SINCE PEARL HARBOR 


For the Armed Forces — More than « The Home Front 
million and a half service men have re« 
through the Field Stat, practical help in per 
problems. The Red Cross is with them in tr 
ing and at the front. For morale and recré 
over one hundred Red Cross Clubs have 
establishe d tor overseas troops. | here al : 
than hve thousand workers in the fhe ld. More than one million and a half blood dona- 
tions through Red Cross collection centers and 


Civilian Relief — About sixty million d the 
in war relief has been administered in 
allied country. Food, clothing, medicinal suy 


Training our peopl to 
meet the needs of war. Millions of First Aid 
Courses. Hundreds of thousands trained in Home 
Nursing and Nutrition Courses. Thousands en- 
listed as Nurses’ Aides and in Motor and Canteen 
and Staff Assistant Corps. 


distribution of the life saving Plasma wher- 
I needed. 


have gone to Great Britain. Russia. China. Af Chapter Production rooms from coast-to-coast 
for Polish and Greek refugees, and many ort! providing surgical dressings for the wounded, kit 

housands of packages to prisoners of bags for the fighters and tons of clothing for relief. 
have been safely delivered through cooperat The Red Cross record in this war is one that 
with the International Red Cross in Switz \mericans may well be proud of — and support 


—AMERICAN"F RED CROSS— 


This space contributed by the Publisher 
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HIGH PREGTOTON 


Jor tligh-Speed 
War Production 


High precision is the key to high speed war 
production- —for mass production is based 
on a degree of accuracy that assures the per- 
fect interchangeability of parts and units. 
In hundreds of war production plants, 
South Bend Lathes are preferred because 
their high precision makes it easier to 
maintain exacting tolerances on important 
toolroom and production operations. 
Modern in design, built to the highest 
standards of workmanship, South Bend 
Lathes are capable of performing finish 
turning and boring operations with such 
accuracy that iki “quent grinding, honing, 
or lapping operations can often ‘te elimi- 
nated. A wide range of spindle speeds 


permits taking full advantage of carbide 
or diamond tipped tools. 

Convenient controls make for an ease 
of operation which reduces fatigue and 
lessens the possibility of error. Requiring 
a minimum of effort to run, South Bend 
Lathes are especially desirable where 
women lathe operators are employed. Write 
for your copy of Catalog 100C which de- 
scribes South Bend Engine Lathes, Tool- 
room Lathes and Turret Lathes. 


“HOW TO RUN A LATHE” 
A practical operator's handbook for appren- 
tice training that covers the fundamentals 
of lathe operation. It contains 128 pages, 
5's" x 8”, and over 365 illustrations. Price 
25c per copy. Sample copies free to shop su- 


perintendents and apprentice supervisors. 


SOUTH BEND LATHE WORKS 


SOUTH BEND, INDIANA + 


LATHE BUILDERS FOR 36 YEARS 
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PROMPT ACTION on 


War Orders for Laminated Plastics 


TIME 1S SHORT! Meet your delivery schedules, release fabri 
cators for other jobs in your plant by sub-contracting your 
LAMICOID (laminated Bakelite) fabricating to Mica Insu 
lator Company. 


We have specialized in laminated plastics for more than 10 
years. With expanded facilities both for manufacturing and 
fabricating LAMICOID, we can give you prompt service and 
the uniform, high quality that Army and Navy specifications 
demand. 


Parts like those shown are being shipped every day to wat 
work contractors as well as government agencies. Send us your 
blueprints for prompt quotations. Our engineers and servic 
agents are available to help in speeding delivery of LAMICOID 
parts for both electrical and mechanical applications. The 
coupon below is for your convenience. 


USE THE COUPON TODAY! 
A.R. 6-4 
MICA INSULATOR CO., Dept. 41, 202 Varick St., New York, N. 


We are sending blueprints (or samples) of our. 


sxiving dimensions, details of machining operations and other essential 
Quote price and delivery on quantities of 
This is NOT an order. 


Name Tith 


Company 


Address 


SPEED RANKS FIRST 


WARTIME. CLEANING 


Faster, SAFER Way To Wash 
Painted Aircraft Surfaces 


In removing soot, grease, exhaust stains, oil splashes 
and grime from camouflage-painted airplanes, 
you have a welcome surprise in store when you 
use Oakite Composition No. 70! It cleans THOR- 
OUGHLY! Also EASILY! It QUICKLY restores sur- 
faces to their original non-glossy condition... 
does it without injuring or discoloring them. NEW, 
40-page booklet gives details on this and other 
essential aircraft maintenance jobs. Write for your 
FREE copy TODAY! 


OAKITE PRODUCTS, INC., 27 Thames St., NEW YORK 
Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


Are You a 
“Pick-Up” Reader of the 


AERONAUTICAL 
ENGINEERING REVIEW? 


Every magazine worthy of the name 
has ‘‘pick-up’’ readers. That’s the 
way magazines become known to 
new readers and the way a publica- 


tion makes new friends. 


Because of the value of the AERO- 
NAUTICAL ENGINEERING 
REVIEW, you should havea personal 
copy to gain the fullest benefit. 


Mail Your Subscription Now 
1 year: $3.00 


Make checks or money orders payable to 


AERONAUTICAL ENGINEERING REVIEW 
1505 RCA Building West New York 20, N. Y. 
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Four AiResearch developments a 


EXHAUST 


HEAT EXCHANGERS 


INTERCOOLERS 


AUTOMATIC EXIT 
FLAP CONTROLS 


ELLIPTICAL 
OlL COOLERS 


They boost altitudes... increase speed. 


provide greater safety for U.S. aircraft 


OR THE PRESENT, a good 
AiResearch high 
altitude, pressure and tem- 
perature control products 

must remain closely guarded secrets. 


But the records of four have been 
released for publication. And the 
“edges” they add to American war- 
plane performance can be told. 


Intercoolers. Pioneering the develop- 
ment of this equipment, AiResearch 
cut weight ... increased ruggedness... 
stepped up cooling efficiency. Result: 

AiResearch Intercoolers are he lping 
the power plants of thousands of 
American airplanes deliver added use- 
able power at critical altitudes. 


Automatic Exit Flap Control. AiRe- 
search’s system operates on standard 
voltage without capillary tubes, syl- 
phon | bellows or electronic circuits. It 
provides considerable freedom from 
instrument watching, cuts open flap- 


time, reduces cooling drag—can add 
10 to 20 miles per hour extra speed. 


Exhaust Heat Exchangers. Installed 
as a part of the exhaust pipe, this light- 
weight AiResearch unit is complete in 
itself. Requires no auxiliary equipment. 
And it operates with little or no drain 
on engine po because back pressure 
is nominal. 


Elliptical Oil Coolers. AiResearch de- 


veloped a special type of pressure- 


stressing to achieve this “oil cooler 
that couldn’t be built?” Now in volume 
production, the AiResearch elliptical 
design makes possible greater freedom 
of designing .. . simplifies oil cooler in- 
stallation... provides important sav- 
ings in weight and space. 


Further information on these and other 
AiResearch developments is offered 
to all U.S. aircraft manufacturers. 


Inquiries are invited. 


AiResearch 


MANUFACTURING 


LOS ANGELES 


H 


COMPANY 


* 


“Where Controlled Air Does The Job’ Automatic Exit Flap Control Systems * Engine Oil Cooling 


Systems « Exhaust Heat Exchangers « Engine Air Intercooling Systems * Supercharger Aftercooling Systems 


~ 
rete 
er 
SS 
SSS 
? 
N [ ARRET RPORAT )N 
EW 


Speaking of superior races... 


VERY WHEEL that rolls on the battle- 
EK field turns in a polished bearing race, 
ruggedly built to take the terrific shock 
of combat service. 

To withstand such punishment, bear- 
ing races must be hardened by heat- 
treatment. Hard and soft spots occasion- 
ally occur. Such races may fail—at times 
when failure means disaster. 

Recognizing the vital need, Westing- 
house Research Engineers set to work to 
develop a quick, sure method of detect- 
ing these flaws. 

Their ingenious electromagnetic flaw- 
detector is based upon the fundamental 
law that the permeability of a heat- 
treated steel part varies with the degree 
of hardness. 

In actual practice, the bearing race is 
com pletely demagnetized. Then it is rap- 
idly rotated and strongly magnetized. 
While the race is still turning at high 


We stinghou 


PLANTS IN 25 CITIES...OFFICES EVERYWHERE 


speed, its magnetic field is explored with 
a specially designed electromagnetic 
“pick-up.” 

Variations in the magnetic field of the 
bearing race, due to hard or soft spots, 
induce feeble currents in the pick-up 
system. These currents are amplified and 
shown visibly on a cathode-ray oscil- 
loscope. 

A uniformly heat-treated bearing race 
traces a lun straight line on the 
oscilloscope screen. Faulty heat-treating 
shows up as a pattern of hills and valleys. 

The electromagnetic flaw-detector is 
now being used commercially —a typical 
example of Westinghouse electronics at 
work, 

It assures quality in millions of bearing 
races for our arn 


/ force 3, to keep a m 
rolling on to victor 
Westinghouse Electric & Manufactur- 


ing Company, Pittsburgh, Pennsylvania. 


Electronic fingerprints — A Westinghouse 
Research Engineer demonstrates the principle 
of the electromagnetic flaw-detector. Hard 


spots in the steel test piece show up - 
irregular line on the oscilloscope scre¢ 
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(one of the available wool materials) 


is conserving critical materials 


made of rubber 


FELT. made to precise specifications, and cut 
and shaped into washers and intricate parts 
with narrow tolerances, has been called on to 
replace rubber, and materials containing rub- 
ber, in many instances. 

If your operation, or your production is 
hampered by shortages of critical rubber. 
cork, or leather, we may be able to help you. 
As the leading FELT manufacturer we con- 
sider this our obligation, particularly to com- 
panies, which, like our own, are engaged in 
production for Victory. 

The war has telescoped ten years normal 
technological FELT development into that 
many months. The result is that FELTS are 
available for a tremendously increased range 
of applications. Tell us your requirements 
and we will send samples of FELT for your 
inspection, and give you the benefit of the 


personal advice of able consultants. 


American Felt 
Company 


TRADE MARK 
General Offices: GLENVILLE, CONN. 


Sales Offices at New York—Boston —Chicago—Detroit— Philadel phia—Cleveland—Los Angeles—San Francisco—Dallas—St. Louis 


PRODUCERS OF FINEST QUALITY PARTS FOR OI! RETAINERS. WICKS, GREASE RETAINERS, DUST EXCLUDERS, 


GASKETS, PACKING FELTS, VIBRATION ISOLATING FELTS, INSULATING FELTS AND i FELT 


| 
WASHERS AND cuT PARTS f 
of S-A.E. FELTS coated | 
with -ybberized 
pounds. --any shape °F 
rensity..depencing on 
the job f° be done! 
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JOE 


beats fire to the punch 


Asbestos Joe, who can walk through flames, doesn’t 
like fires. He stops them before they even happen. 

On a carrier deck quick thinking and precise team- 
work keep fliers’ lives safe. When a plane comes in 
for a crash landing, with landing gear damaged, 
partially out of control, the fire-fighters are ready 
for trouble! A crash wall is set up to stop the plane’s 
momentum. And across the deck they lay down a 
fire-smothering barrage of carbon dioxide gas. Even 
if the plane hits hard, there’s no blaze. 

And so, the U. S. Navy has recorded an amazing 
safety record. For example, deaths from crash-fire 
accidents aboard carriers are virtually unknown. 
Carbon dioxide equipment helped make the record. 

In fact, carbon dioxide gets a lot of attention at 


Walter Kidde & Company. We make it fight flames on 
carriers, planes, PT boats. And we use its stored-up 
pressure to inflate rubber rafts. 

Also Kidde pressure cylinders handle oxygen for 
high altitudes; they hold and release other gases used 
for power actuation and various life-saving devices. 

Orders for these cylinders can now be filled 
promptly, due to increased production. New uses for 
pressure gases are being found daily. Perhaps they 
can solve your problem. For advice, write to Walter 


Kidde & Company, 612 Main St., Belleville, N. J. 
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Pioneer ingenuity 
provides the solution 


Adverse influences on the magnetic 
compass in a modern fighter are the 
heavy armor plate, guns, and maze 
of electrical wiring... all concen- 
trated in and around the cockpit. 
Hence the need for a remote indi- 
cating compass with its sensitive 
element located away from such 


magnetic disturbances. 


Before the outbreak of war, 
Pioneer engineers had conducted 
extensive research on the general 


problem of remote indicating in- 


ae Dependable Guide 
for Flying Armor.. 
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Statched in the Pincor Compass kabnatny by Newman 


struments. And because of these 
years of development work, the 
“PIONEER MAGNESYN” Remote Indi- 
cating Compass was soon perfected 
to meet the urgent need of the day. 

In this system, the Transmitter 
containing the sensitive element is 
located where magnetic disturb- 
ances are at a minimum. From one 
to three Indicators connected to it 
by electrical wiring are installed at 
points in the plane where compass 


indications are needed. 


PIONEER 


The “MAGNESYN” Remote Indicating Compa 


is typical of the advanced engineering 
“PIONEER” Aircraft Instruments. It is an importa 
member of “The Invisible Crew” of precisi 
equipment which 25 Bendix plants from coast 
coast are speeding to our fighting crews 
world battle fronts. 
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